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ORGANIZATION AND SUPPORT OF THIS 
INVESTIGATION 
The investigation reported in this bulletin is made possible through 
the generosity of the Herman Frasch Chemical Foundation, sup-
plemented by the funds of the Missouri Agricultural Experiment 
Station. The Foundation has made a grant of $60,000 to the Mis-
souri Agricultural Experiment Station to be expended during a 
five-year period for a study of energy and nitrogen metabolism in 
growing animals. The Foundation is represented by Dr. R. W. 
Thatcher, \".ho has given valuable advice in the progress of the 
work. The National Research Council participated in the pre-
liminary investigations by a grant, for which acknowledgment is made. 
The investigation . is made possible only through the generous 
cooperation of the departments of animal husbandry, dairy hus-
bandry, poultry husbandry, and agricultural chemistry. The suc-
cess of the enterprise is assured by the fine cooperation between 
the members of the staffs of these departments and Dr. S. Brody 
who is primarily in charge of the investigation. 
To further insure cooperation and the complete use of the fa-
cilities of the institution, there has been organized a "Growth Com· 
mittee" with Dr. Brody as chairman and A. C. Ragsdale, E. A. 
Trowbridge, H. L. Kempster, A. G. Hogan, and F. B.. Mumford, 
Director of the Experiment Station, as other members. The urine 
analysis has been done by U. S. Ashworth. A number of graduate 
and advanced undergraduate students have given intelligent and 
faithful service in carrying out the detailed work involved in mak-
mg the accurate observations required. 
F. B. MUMFORD, Directol' Agricniturai Experiment Station 
A Smmnary Report of This Bulletin Was PI'esented at the At/alita, Georgia, 
Meeting of the Ame1'ican Chemical Society on AP1'il 9, 1930. 
NOTE :-The fol/owing stHdenflS acted as the assistmlts at ~'a1'iOilS times in the 
course of the investigation: R. p, Calloway, W. D. Davis, W. C. Hall, Frank 
Clltler, R. C. Valls, John Ferguson, Ira Whitson, Will Price, Stw'geon B01l1warc. 
This is paper No. 9 in Herman Frasch Foundation Series, 
Research in Agricultural Chemistry. 
GROWTH AND DEVELOPMEN"T 
With Special Reference to Domestic Animals 
XV. Energy and Nitrogen Metabolism During the First 
Year of Postnatal Life 
ABSTRAQT.-N umerical data are presented on the energy metabolism of farm 
animals (dairy cattl<;, beef cattle, horses, sheep, a,nd swine) during the first year of 
postnatal life. Some data are also presented for chickens a'nd rats. The bulk of the 
data were obtained on normally-fed animals about 12 hours after feeding; but some of 
the measurements were made on low-fed, high-fed, and fasting a,llimals. Some data 
in graphic form only, are presented for the elimination of urinary nitrogen in its several 
forms (total, urea plus ammonia, creatinine, and creatine) in dairy calves. The age 
changes in consumption of feed (hay, grain, milk, dry ma'tter, crude protein net 
energy) are given for the dairy calves, as also their age changes in linear size. Si:nilar 
data are presented for the colts. A rather extensive list of references is given. Ten-
tative interpretations of the results are formulated in the text. A somewhat lengthy 
historical review is also included. 
INTRODUCTION 
The preceding papers of this series were concerned with the quan-
titative aspects of physical growth, that is, with age changes in' the 
size of the organism, or in its constituent organs. 
But accompanying growth, which is primarily a building up or 
an anabolic phase of metabolism, there is also a breaking down or a 
catabolic phase of metabolism. There is first a constant expenditure 
of energy for keeping up the automatic life processes such as circulation, 
respiration, excretion, and tonus, as well as for the voluntary activities 
such as changing the position of the body, standing, walking, working. 
Second, there is a continuous wear and tear of the animal mechanism 
itself; there is a constant expenditure of the body substances, the most 
important of which from an economic point of view, is the waste of 
nitrogen. The primary purpose of this investigation is to evaluate the 
age changes in energy and nitrogen metabolism. Our idea is to formulate 
growth standards, or age curves, and also age equations for energy and 
nitrogen metabolism in the same general manner as we have formulated 
in the preceding papers age curves and age equations for physical growth. 
In addition to our interest in this investigation as a growth phenom-
enon, we are also deeply interested in it as a problem in practical feeding 
of farm animals. The money cost of growth and maintenance is prin-
cipally the cost of energy and nitrogen-containing food stuffs required 
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to meet the metabolic needs of the animal. I t is therefore a problem of fundamental economic importance to determine the relation between 
the catabolic (breaking down) and anabolic (building up) processes in 
the animal body as it relates to the energy and nitrogen factors in metab-
olism; for this relation constitutes the economic efficiency of the animal 
as a converter of raw materials into the desired animal products. The 
second major purpose of this research is therefore to evaluate, or to 
collect data towards the evaluation, of the age and other time changes i;" the relative efficiencies of animals under different onditions of man-
agement as converters of energy and nitrogen. 
There are one or two theoretical problems which, we hope, may be brought nearer to a solution by our work. One of these is the generaliza-
tion that the heat liberated by all warm-blooded animals is approximate-ly the same for a unit surface area, namely, about 1000 kilo-calories (we 
shall in the future refer to kilo-calories simply as calories) per square meter per day under conditions of basal metabolism. This generalization is. 
still under active, and occasionally under acrimonious debate, largely because there are not enough data available to satisfy its opponents. I t is our' intention to furnish a large body of data which will be helpful in this connection. 
The field of investigation for age relations in metabolism of farm 
animals is quite virgin and fertile. With the exception of the recent 
calorimetric measurements by Deighton of three growing pigs and the 
respiratory exchange measurements by Mitchell of growing chickens, 
there are, to the writer's knowledge, no published data, at least not of a 
systematic nature, on the post-natal age changes in the metabolism of farm animals; and yet, is not growth in the broad meaning of this term 
and especially in its nutritive phases, the most important single phenom-
enon that the animal husbandryman is called upon to control for his eco-
nomic ends? 
METHOD 
Despite the profound economic and theoretic importance of this. problem, there are very little, or practically no systematic data on the 
age changes in metabolism of farm animals. The reason for this curious. 
situation may be found in the complicated and costly methods used for 
measuring the energy metaboli:3m of farm animals. The type of respira-
tion calorimeter used at the Pennsylvania Institute of Animal Nutrition is a very costly affair indeed-very costly to build, and very costly to 
operate-and it is exceedingly slow in yielding results. It can hardly be 
used for growing animals, since for such a purpose it would be necessary 
to have a series of instruments suitable for the various gradations in 
size of the animals. This would be absolutely prohibitive for any existing. 
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institution to undertake. Of course the calorimeter has its place for 
certain fundamental researches. 
The respiration-chamber system as developed by F. G. Benedict, 
now operated by Benedict and Ritzman at the New Hampshire Agri-
cultural Experiment Station, is an infinitely less complicated and less 
costly affair; but even here the process, particularly the gas-analysis, is 
relatively tedious and relatively slow in yielding the type oj results that 
we are interested in obtaining. 
The chamber methods have other disadvantages. The first of these 
is that the animal is not under control. It stands, it lies, it moves its · 
position. The conditions are not standard, i. e., not reproducible. Then 
the animal is in a strange, i. e., unusual, environment. As agriculturists 
we are naturally interested in measuring the metabolism under the 
normal, i. e., the usual, conditions of life of the animal. We may also 
mention the gaseous excreta by way of the rectum, due to intestinal 
fermentations, which have to be corrected for; and of course, the di-
gestive gases excreted through the nose and mouth offer another prob-
lem. Finally, the chamber and its accessories require suitable quarters-
laboratories-a deterring factor of no little importance against under-
taking energy metabolism measurements. 
After surveying the field, visiting the metabolism laboratories of 
Benedict, Carpenter and Ritzman; Lusk and DuBois; Murlin; Forbes; 
Bailey; Carlson and Kunde; and Green; we have concluded that if we 
are to make proper progress with our limited resources in building up a 
body of data on age changes in energy metabolism of all classes of 
farm animals, we must, first, give up the idea of using the chamber 
system and adopt instead the simpler procedure of connecting the 
respiratory system of the animal directly to a metabolism apparatus. 
Second, if our primary interest is the quantitative aspects of heat 
production, then there is no need for gas analysis if we can arrange to 
measure the oxygen consumption directly. 
As regards the direct measurement of oxygen consumption, we de-
cided to adopt Benedict's portable metabolism apparatus. This is 
used extensively by physicians for clinical purposes. Only the size 
would have to be changed to adapt it for farm animals. For barn use, 
the valve (Roth) model seemed most convenient, making u,s independent 
of electric current. After much experimentation we decided that a rubber 
sleeve pulled over the animal's muzzle will serve as an excellent mask for 
connecting the respiratory system of the animal with the oxygen spirom-
eter. 
Figure 1 shows our mask attached to a Benedict oxygen spirometer 
as made by Collins. 
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K 
Fig. I.-The Benedict-Collins-Roth clinical Metabolism apparatus, with our m.:tsk, M, and mask-
holder, H, attached to it. The courses of the expired and inspired air are indicated by arrows. The 
expired air is purified by passing through a can of soda lime, y, then it is withdrawn through the valves 
fT and fT. The movements and decline, of the oxygen bell, B, are recorded graphically on the kymograph, 
K. 
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Figure la illustrates our mask holder in detail. 
S,OE... V'E-W SIOE...V,LW 
T 
Top VIe..W Top VIE..VV 
Fig. la.-The mask holder for colts and lambs on the left, and cattle and pigs on the right. 
Figure 2 shows huw the respiratory system of the animal is con-
nected to the apparatus. 
Note that the animal is in a natural position. It is under complete 
control. The condition is reproducible at will. Thus all the difficulties 
involved in correcting for standing disappear. 
If we so desire, we can measure the animal while it is standing. 
If we so desire, we can place the animal on a tread mill and measure the 
metabolism while it is walking or running at any speed,onanydegreeof 
incline. As a matter of fact we plan to measure the animal not only while 
lying but also while standing, walking, running, and working. 
Note that the apparatus occupies very little space. No special 
laboratories are needed. The apparatus is portable, and may be taken 
to the animal where it is normally housed, then put away in it corner 
after it is used. As a matter of fact all our animals are measured in their 
quarters-the type of quarters customary on Missouri commercial 
farms. This arrangement, by the way, has its objections inasmuch as it 
is not possible to regulate the barn temperatures and so the animals 
were me~sured under widely diffferent temperature conditions. It is 
doubtful however whether the temperature fluctuations greatly affected 
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Fig. 2.-Method of measuring the rate of oxygen consumption by farm animals. The respiratory system of the animal is connected to an oxygen spirometer of ap-
propriate size (see upper portion of illustration for .the range of sizes used). As the oxysen is used up, the oxygen bell descends in its water seal, and the course· of 
deacent of the bell i~ recorded ~raphically on a clock kymograph. 
?J 
t"l 
en 
t"l 
> i:Q 
() 
p:: 
to 
Q 
t"' 
t"' 
tl 
..... 
z 
...... 
oj:>. 
W 
........ 
........ 
12 MISSOURI AGRICULTURAL EXPERIMENT STATION 
PEQCME:OON HOI:ISE 5'( HALF FEED 
SEPT. 19.1929 AGE 148 DAYS 
DUQOC JEQ5EY 389 PIt; 
DEC.. 5. 1929 AGE 119 DAYS 
No.4 
741 MM ApPAQATU5 No.t 
HEQEfOIZD BEEF CALF 816 9 
DEC. 7. 1929 AGE 353 DAYS 
PEQCHEI(ON HOI:ISE 1 , 
SEPT. 5. 1929 AGE 170 DAY!> 
PIZE55UIZE 739 MM. ApPAQATUS No.1 
741 MM. ApPAQATUS No "2 
I 
JEI<'!)EY DAII<'Y CALf 8259 
NOv. 2A.. 19'29 AGE: 1410 DAYS 
PQESSUI:IE 747 Mill APPAl<'ATUS No.2 
Fig. 3.-Graphic records of colts, calves, lambs and pigs as obtained with the Benedict apparatus. Note that the depth of inspiration, as compared to the slope, is greatest in colts and least in lambs. Note also that the frequency of respiration is greater in the full-fed than in the half-fed colts. 
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the metabolism of the animals other than pigs. The young pigs undoubt-
edly did sufter as a result of the low winter temperatures as shown by 
their occasional shivering. The average monthly ou tdoor temperatures in 
Columbia for the past 46 year.:; are as follows: 
OF. °C. of. °C. 
Jan . 29.2 -1.6 July 76.9 24.9 
Feb. 31.7 -0.4 August 75.6 24.2 
March 42.6 5.9 September 68.2 20.1 
April 54.9 12.7 October 56.6 13.7 
May 64.3 17.9 November 43.3 6.3 
June 72.8 22.7 December 33.2 0.7 
Av. for the year 54.4°F. or 12.3°C. 
The apparatus is relatively inexpensive, so we can have spirom-
eters of different sizes for animals of diB"hent weights and ages. (See 
upper portion of Figure 2.) 
Using the Collins clock-kymograph feature, the rate of oxygen 
consumption is recorded graphically (Figure 3) for several short periods 
of five to ten minutes and retaining only the best record of lowest slope. 
Thus in a half-hour one man can obtain a measurement of a certain 
quality by this method which wculd require of him a day by the us~ 
of even the simplest chamber method; and since after having been stan-
dardized, this method requires but little operative skill, and since several 
sets of these relatively inexpensive units may be had and since no 
special laboratory space is needed, we can measure any number of 
animals at any given time. 
The intestinal gases are either absorbed in the soda-lime (Figure 1), 
or the graphic record shows the liberation ::>f such gases, and such a record 
is simply discarded and another made, thus entirely side-stepping this 
lssue. 
The heat value of oxygen is well known as shown in Figure 4. By 
taking a valJ.e intermediate between the extremes, the error involved in 
neglecting the respiratory quotient need not exceed 3 per cent. We 
have adopted the conventional value of 4.825 calories per liter of oxygen 
(R. Q. =0.82) in our computations which may involve an error of 3 
per cent, an error quite negligible in such work. 
The technique, then, is first to train the animal to lie down on a 
proper signal. This is easy when one begins, as we do, with new-born 
animals, and keeps up the practice first every day, then on alternate days. 
The mask is then pulled over the muzzle and at least three graphic 
records are made. The mask is removeo from the animal between succes-
sive records. Axle grease or vaseline smeared over the mask helps to 
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Fig. 4.-The range in heat value of oxygen and of carbon dioxide. 
make it air tight. Tests for tightness are made by the usual Benedict 
technique. The rise of the curve for a given time is then computed, 
correction for temperature and pressure applied, and the result in liters 
is multiplied by 4.825. The result is expressed in terms of calories per 
square meter, the area being computed from the formulae given in 
Figure 5. 
If this heat value for oxygen, 4.825, is found in the future to be 
somewhat in error, one has only to divide the given heat values by 4.825 
and multiply by such a factor as may be f~und more correct. The value 
of the basic data thus remains undisturbed. 
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Thl! formu la for sheep ilS based on measurements by Ritzman and Colov3.s. 
We, of course, take no credit for inventing the use of a mask in 
metabolism measurements. The history of the use of masks in metab-
olism investigations is shown graphically in Figure 6. Our contribution 
to technique consists in adapting a mask and an oxygen spirometer for 
measuring the energy metabolism of cattle, horses, sheep, and pigs, and 
in demonstrating that these animals can be trained, at least if begun at 
an early age, to lie down and to submit to the measurements. 
It is hardly necessary to state that the mask technique described 
herein may be used for collecting the expired air. The analysis of di-
rectly expired air is of course a very much simpler matter than the 
analysis of chamber air. 
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For rats we use Benedict's rat apparatus. For chickens we use the 
apparatus shown (excepting the blower and the lime can) in Figure 7, 
that is, the oxygen consumption is measured graphically rather than 
with a meter as is done with the Benedict apparatus. 
Fig. 7.-The apparatus we are using for measuring the heat production in chickens and small 
mammals. A sma.ll spirometer is connected to the respiration chamber, and the descent of the spirom-
eter as recorded graphically on a clock kymograph indicates the rate of heat production. The chamber 
air is purified by circulating it with a pump through a soda-lime container (not shown in the illustration). 
BASAL VS NORMAL METABOLISM 
Basal metabolism is a term to conjure with. It represents the 
energy production of an animal when completely relaxed and at rest in 
reclining position in a comfortable and if possible neutral environment 
as regards temperature and other factors, and after digestion and 
absorption has ceased. The energy used then is only' that req uired ~o 
run the automatic life processes, and to maintain the natural tone of 
the tissues. 
Such a condition is found in humans 12 to 15 hours after moderate 
feeding during complete rest, as in the morning on awakening. It is a 
biological constant of a given organism, reproducible to within perhaps 
five per cent or better and its biological significance consists in its 
reproducibili ty. 
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Having a knowledge of this lowest or basal metabolism, other con-
tributing factors to metabolism (sitting, standing, working, feeding, etc.) 
may then be investigated and superimposed on this basic need for 
energy. 
The situation is quite clear and simple in the case of humans. In 
the case of farm animals, however, the situation is a good deal more 
complicated. 
In the first place, there is the problem of getting the animals to 
lie down and to relax completely. As pointed out, the chamber method is 
not very suitable for this purpose and much effort has been spent in 
attempting to compute the lying or standing metabolism from the data 
obtained with the animal in a chamber (where it does what it pleases-
lies down, stands up, changes its position, moves its head, switches its 
tail-obviously not a reproducible state of affairs with very unsatis-
factory results.) We believe that our method, described above, over-
comes practically all, if not all, the difficulties in this respect. 
But there is another difficulty not quite so easily overcome and that 
is the matter of reaching the post absorptive state. As noted, in humans 
the processes of digestion and assimilation are completed within 12 to 
15 hours after moderate feeding. To reach this post absorptive condition 
in humans therefore involves no hardship, and in fact it is a daily occl.lr-
rence in many individuals. 
In farm animals the post-absorptive condition is not reached so 
soon. We do not know the exact time when it is reached, as this depends 
on the character and amount of feed and on age. But the latest data 
appear to show that it is reached sometime between 30 and 70 hours 
after feeding. 
Farm animals may of course be fasted for that length of time with-
out injury. Yet, an actively growing animal is hardly in a normal grow-
ing condition during such a fast. It is probable that the growth-system, 
in which we are primarily interested, is disturbed by such a condition. 
The construction of age curves would involve frequent measurements and 
frequent starvations; a procedure which does not appeal to the animal 
husbandman as very sensible or very normal. This man says that he 
wishes tv know the energy expenditure of his animals not in what appears 
to him as an abnormal starved condition, but in an every day condition as 
he, the commercial husbandman, knows his animals to be in when fed 
every 12 hours. 
We have compromised between these viewpoints in the following 
manner: We are making systematic measurements of the growing ani-
mals just before the morning feeding which is 12 hours after the preceding 
feeding. In addition, we fast the animals occasionally, at irregular and 
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F ig. 8b.-The COUrse of m etabolism of two younger pigs during a 
fast expressed in percentage of the initial value as well as in Calories 
per square meter. From t his chart, the basal met abolism, reached 
about 20 hours after feeding, appears to be 800 Calories per square 
meteI'. It is remarkable that within 20 hours after feeding the metabo-
lism should fall to from 50 to 60 per cent of the initial value. I. this an 
expression of t he disappearance of t he specific dynamic effect of t he 
foodl I 
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convenient intervals for from 48 to 72 hours. We are thus accumulating 
data on fasting metabolism as well as on normal metabolism. 
FASTING METABOLISM 
The metabolism data for fasting are of interest for two purposes 
only. First, to show the course of metabolism with the advance of the 
period of fasting. Second, to show what is the minimum metabolism. 
These two ideas are best illustrated graphically. We shall not therefore 
present the numerical data for fasting, but merely the curves of the 
data. 
Figure 8a is a time curve of heat production during fasting in a 
pig. The heat production is seen to increase to 6 per cent above the 
initial value by the eightn hour after feeding; then it steadily declines 
to 38 per cent below the initial at the end of the 48 hour fasting period. 
On refeeding, the initial value is regained within three days. 
Figure 8b shows the decline in metabolism in a 70-hour fast of 
two 3-month-old pigs. The metabolism is here seen to decline very 
rapidly to from 40 to 50 per cent of the initial value within twenty 
hours after feeding. The metabolic level then remains quite constant 
for the remaining fifty hours. One can almost say that the basal con-
dition was attained within 12 to 15 hours after feeding, a period com-
parable to that in humans. The difference between Figures 8a and 8b 
may be attributed to age differences and to differences in the nature 
of the diet. 
The lower curves in Figure 8b show that immediately after feed-
ing the metabolism is the order of 1500 calories per square meter per 
day; and that 20 hours after feeding the metabolism is of the order of 
800 calories per square meter per day. 
Figures 8a and 8b enable us to draw the folbwing tentative con-
clusions. 
(a) The younger the animal, the earlier is reached the post-
absorptive, or minimum, level of metabolism. 
(b) The minimum level of metabolism in a 3-month-old pig is 
reached within 15 hours after feeding. 
(c) The minimum metabolism in a 3-month-old pig is of the order 
of 800 calories per square meter. 
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Fig.9.-The data for the preceding two char .. s were obtained during a period of warm 
weather. The data for this chart were obtained during a period of unusually cold weather. 
The barn temperature was SoC below zero. Th is accounts for the violent fluctuations in the 
curve-the anim als were often seen shivering. The animals were fasted for 44 hours, fed, and 
fasted again for 44 hours . The lowest values, particularly of the runts are seen to be 1000 
Calories per square meter. 
We have another set of data (Figure 9) on fasting pigs obtained 
during a period of unusually cold weather. The barn temperature was 
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_8°C. and the animals were shivering some of the time. The animals 
were fasted for 48 hours; then fed once and fasted again for 44 hours. 
The minimum values in these time curves are seen to be of the order of 
1000 calories per square meter per day. The animals were 7 months old. 
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Fig. 1O.-The course of metAbolism of two 4-month old nursing 
colts during a 45-hour lost. The metAbolism declines to about 1650 
Calories per square meter. 
Figures 10 and 11 represent the fasting metabolism respectivdy 
of nursing and weaned colts. The curves in Figure 10 represent lying 
metabolism; those in Figure 11, standing metabolism. 
In the case of the younger nursing colts, the metabolism declines to 
70 per cent of the original value; and from 2700 calories to 1600 calories 
per square meter per day. In the case of the older animals the decline 
is to 63 per cent of the original value, and from 2500 to between 1500 
and 1600 calories per square meter. Unfurtunately, the measurements 
were not carried beyond 40 hours. Assuming that standing metabolism 
is 25 per cent above lying metabolism, the basal metabolism is probably 
of the order of 1000 to 1100 calories per square meter; which, of course, 
tends to confirm Rubner's formulation. 
24 MISSOURI AGRICULTURAL EXPERIMENT STATION 
S 
.:a 
<5 
~ 
~ 
P0PCent 
100 
!\ 
~. \ 
.. I~ 
'l \ \. 
~ \ \ 
~ 88 
\ 
\ 
6 
72 
S4 
'l..P 
\V 
~ i \ R 
\ 
~ I 'tj 
i ., / 
\ 
I IV 
6 
!\ 
n 9-
\ I~ 
I '\ 
\ 
I \ 
\i 1\ 
\ \. l"T 
\ II \ 
~ \ 
1\ 
I 
" .~ l' h ~O 1IJ? I II o~ p hePar 1 rJ'1 
Cal/5qMj2A.Hps 
r'2500 
1\ 
/ 
IV 
'2A00 
'2300 
'2200 
'2100 
2000 .~ 
:2 
1900 B 
~ 
1800 
1700 
IGOO 
3~Q ~O -w . OOke! Are 134 Ida.., li:JlS.O 8 IS 2A. 32 0 8 I" 24 3'.1. 4D 1500 
fast 
Fig. ll.-The course of metabolism of two ll-month-old colts. The 
measurements were made with the animals stan:ling. 
Correction-Foregoing weight should be 800 Ib,. (not kg •. ) 
P0Pcent 
00 1 
'2000 \ \ 9G 
1900 \ \ \ P PC nt 92 
1800 
II -, - M t!iq..v~!.4 11>5 
il\ 88 
1700 
\ \ 
84 
1600 \ \ v 1.\ 
f\ 
80 
1500 \ 
1\ I II '-
1/ \1,.. "0 
.0 
76 
!4<l0 // 
~... - 72 
o ~. 
1.300 • 68 
1'200 
321/0 ~ 
D JlS( t Welthl'fl " 
N 131Xl1AQ~ j .3 Jx>5 G l< s. --
HIls. 0 8 lG '24 32 .40 0 
Dop e. EWI, ( )P.im aT t) G4 
N~.1)6~ ~.Q'~i.?>ros 5 k ~GO 
8 1G 2.4. 32 40 
FMt 
Fig. 12.-The course of heat production of sheep during a 48-hour fast. 
Figure 12 shows the fasting metabolism in a sheep to decrease in 
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2000 to 1200 calories per square meter per day. 
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Figure 13 shows a typical fasting and realimentation curve of a 
young Holstein male calf. 
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Figure 14 shows the 
decline during a 70-hour 
fast of three calves. The 
year-old bull calf (unusual-
ly large and muscular for 
his age) declines from a 
maximum of 2870 calories 
to a minimum of 1700 ca-
lories per square meter per 
day. The 9-month-old fe-
male declined from a maxi-
mum of about 2300 ca-
lories to a minimum of 
1400 calories per square 
meter per day. In no case 
is the decline below 1400 
Fig. 14.-The course of metabolism of three dairy calories. 
calves. 279 is a very large muscular bull calf; 127 is a poorly 
developed. small. bull calf; 820 is a well developed free-
martin calf. The lowest (basal?) heat production is seen to 
be 1400 Calories per square meter. 
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hours of fasting under our conditions of management the metabolism 
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Fig. 16.-Additio nal fasting curves representing the percentage decline in hea.t production and in 
pulse rate. The two lower right-hand curves show the influence of ingestion of wheat straw during a 
fast. The data (black circles) represent fasts during which th e animal had access to all the wheat straw 
it wanted are superimposed on data (light circle's) obtained during complete fasting, It appears that 
ingestion of wheat straw did not increase the heat production appreciably above the fasting level; i. e., 
the heat production due to ingestion of food is not due to the mechanical work of handling or digesting 
the feed, nor to the assimilation and metabolism of such of the carbohydrates as may be derived from 
straw. We plan to work out the metabolis m curves during periods of subsistence on other single feeds. 
curves also show that the pulse rate declines with the advance of the 
fasting period, and that the decline in pulse rate is of the same order as 
the decline in metabolism. Also, thac permitting the calf to have access: 
to wheat straw does not increase the metabolism very markedly above: 
the fastir,g level. 
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Fig. 17a.-The data of Fig. 13 plotted in terms of Calories per square meter. Non-fasting 
controls were measured, but for the sake of simplicity t hey were not included in the charts 
with the exception of Control 156, inserted in the second subdivision from the left. Note that 
1250 Calories per square meter is the lowest value obtained in these measurements. Calf 820 
is a free-martin brought in heat by injecting hormone in connection with a study of the in-
fluence of oestrum on heat production. 
Figures 17a and 17b present the same data in terms of calories 
per square meter per day. The male calf 279 shows unusually high 
metabolic rates, ranging from 3500 calories shortly after feeding to 
1800 calories after fasting 48 hours. It is, of course, possible that our 
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Fig. 17b.-The data plotted in terms of Calories per square meter. 
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surface-area formula does nDt represent the actual area of this animal. 
The lowest values are shown by male calf 127, and female 820, with 
1200 to 1300 calories per square meter per day. These unusually low 
values for calves are prubably due to the fact that these two animals 
were fasted very frequently. No. 820 is a free-martin calf, and 127 is 
somewhat deformed and blind in one eye. For this reason these two 
animals have no value for breeding purposes, and most of the fasting 
work was therefore confined to these two animals. No. 820 was brought 
into heat by injections of ovarian hormone in connection with an at-
tempt to determine the influence of oestrum on metabolism, as will be 
presently explained. The tentative conclusion is that in the case of 
cattle, the fasting energy metabolism is of the order of 1300 calories per 
square meter. This substantiates the findings of Benedict and Ritz-
man. The value is lower for very young calves, as will be explained 
presently. 
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AGE AND METABOLISM 
As previously noted, the routine measurements for age changes in 
energy metabolism are made before the morning feeding which is about 
12 hours after the preceding feeding. Having the percentage decline 
in metabolism during a fast we can of course correct the routine measure-
ments made 12 hours after feeding to the corresponding post-absorp-
tive values. But our primary interest, as animal husbandmen, is in the 
normal daily metabolism which involves feeding twice a day, rather 
than in the relatively theoretic post-absorptive metabolism. For this 
reason we are presenting the values as obtained, not corrected to post-
absorptive conditions. With the data on fasting available, the reader 
can always apply whatever corrections he may see fit. These age data 
are presented in tabular form in this bulletin and will be continued in 
future reports of this series. We also chose to plot a few of the series 
for purposes of discussion. 
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Fig. 18 .-Age cha.nges in heat liberation expressed in terms 
of cnlories per square meter ilnd in terms of calories per kilo-
gram of a da.iry calf. The data points represent not the 
lowest values for metabolism (basal metabolism) but monthly 
averages for measurements made about 12 hours after feed .. 
ing. The rise in metabolism in the early months in calves re-
calls a similar rise in the early period of man, and of the pig 
as determined by Deighton. 
Figure 18 shows the metabolism in relation to body weight and in 
relation to surface area averaged by months. During the first month, 
the metabolism is seen to increase, in this case, from 40 calories per kilo 
to 45 calories; then from the third month the metabolism steadily de-
clined to the 15 month. The metabolism with respect to area increases 
fromJbirth to six months, then it remains constant, or tends to decline 
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somewhat. Calves are usually weaned at six months; and this is also 
the beginning of puberty, so that it is not surprising to find a chang~ in 
the course of metabolism at this age. This change is analogous to that 
known to take place in humans at the time of puberty. 
Figures 19a and 19b represent age curves of the (total) metabolism 
per day, metabolism per square meter per day, metabolism per kilo 
per day, weight, area, all plotted on arithlug paper. Six animals are 
included in the charts. In Figure 19a the months of the year are indi-
cated so as to bring uut the possible seasonal influence on the metabolism. 
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Fig. 19a.-Indivi du al measurements for heat pmduction a'nd body weight 
plotted against age on arithlog paper for two dairy calves. The drop in heat pro-
duction initiated at about five months is probably a reflection of weaning. Sudden 
withdrawal of 16 pounds of milk results in a severe form of undernutrition until 
the animals are in a position to make up for this loss by substit ution of grain and 
hay. Of course, there is a possibility of seasona l influence on metabolism, the low 
region corresponding to th e warmest months of the year. Bu t addition al data will 
decide between these alternatives. Note that pa rallel curves on ari thlog paper 
indicate the same percentage changes . Note the initia l va lu es for each curve and 
read the values for the ordinates accordingly. Thus . the init ial value for metabolism 
per square meter is 1100 therefore, 1 stands for 1000, C&lories , 2 fo r 2000, etc. 
The advantage of plotting different measurements on the same 
arithlog sheet is this: When the slopes of two curves on this type of 
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paper are parallel, then the two functions change at the same per-
centage rate. Thus the area curve is seen to have a lower slope than the 
weight curves indicating that the percentage increase in the area of the 
animal is less than the percentage increase in the weight. The charts 
show that the age curves for the (total) calories per day has approxi-
mately the same slope as the age curve for weight, but only for the first 
five months. Following five months the metabolism cJ.rve decreased 
relatively more rapid than the weight, or even the area curve. 
The rapid decline in metabolism during the warm summer months 
may reflect a seasonal influence on metabolism; but since the animals 
were weaned between the ages of five and six months, it is also possible 
that the decline during the summer months reflects the physiological 
undernutrition resulting from the withdrawal of the milk from their diet. 
Future data will, of course, enable us to determine the causative factors 
for the summer decline in metabolism. 
These curves show that the metabolism of very young calves is 
of the order of 1000 calories per square meter per day. Since, as pointed 
out, our metabolism values were not made under strictly basal conditions 
it is more than probable that the basal metabolism of very young calves 
is not over 1000 calories per square meter per day. But, as already noted, 
this is not true of older animals. No doubt but that the metabolism of 
animals over five months of age is at least 1300 calories per square meter 
per day. 
Figure 20 shows a similar chart for beef calves. The general situa-
tion is similar to the chart for dairy calves except that the level of metab-
olism is higher for beef than for dairy calves. This is presumably due 
to the higher plane of nutrition on which beef calves are kept. It may be 
accepted as a fundamental principle of nutrition that the higher the food 
intake, that is, the higher the plane of nutrition, the higher the energy 
metabolism. Topper and Mulier, and Wang and coworkers have recently 
shown this to be true in their measurements of metabolism of under-
fed and overfed children. 
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beef calves 3S compared to dairy calves is due to t he higher plane of nutrition of beef calves. We hope to 
ma ke a comparison of the metabolism of dairy and beef calves under the same cond itions of feed and 
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Fig. 2L-Age changes in monthly a v e rage he.at production and w eights of colts. A n 
unusual feat.ure is the decline i n metabolism per u nit area fro m birth on. This is ent irely con-
trary t o t h e results obtained on other animals. This may be due to the relatively greater rest-
lessness of the very young colts on separation from their mothers as compared to the calves. 
Figure 21 is a similar chart for colts. The unexpected part about 
this chart is that the metabolism per unit area decreases from birth 
on. In cattle the metabolism steadily increased from birth until six 
months. This may have something to do with the temperament of the 
animals. The young colt is greatly disturbed and worried when separated 
from its mother even for only a half an hour; and this worry may be 
reflected in the unusually high metabolism in the earlier stages of its life. 
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Figure 22 represents age curves for a pig, dairy calf, beef calf, and 
colt on the same chart. It also has, for each of the four classes of animals, 
a curve representing the heat liberated from birth up to the age indicated 
on the axis of abcissae. This chart may be useful for purposes of dis-
cussion of comparative metabolism. 
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WEIGHT AND METABOLISM 
It is, of course, understood that the weight and age factors are 
intimately related during the period of growth. Nevertheless it seems 
desirable to discuss separately the influence of body weight on metab-
olism. 
Cal./Sq.M./Cal/Kg./ Cal. fl"o m 
24 bps. 21 brs. bir>tb 
2.300 46 2,600{XYJ 
2200 
2100 
2.000 
1900 
1800 
1700 
1600 
1500 
14<>0 
1300 
1200 
1100 
1000 
f4 
42 
40 
38 
.36 
34-
32 
30 
28 
26 
2+ 
22 
20 
2,400,000 
2,OOO,1XXl 
2,00Q,(XX) 
1,800,000 
1,600poo 
1,too,OOO 
1,2OO{XXJ 
1,ooo,ctX) 
800,COO 
600,COO 
400,000 
200,000 
Kgs.o 
9 .. 
" ~ 
j.;/ 
p .... tt" \ / "'. .,. 
r '0." , ~o" I 
~. ..- \ 
I / Cl 
Q •• V 
V Ue se ly.E 18 'V' f¢.. 
. ~ Jo .. 
~ .. -0- "'0, 
i..-' 
,. 
iF'.t> r>~ Iy f !'orr. biJ ~h ... 
...... ~ :::a lIB< LM ftr; rfs~ b ...... ........ r'A II( 12 
100 2IX) 900 
We,ight 
Fig. 23.-The cou rse of metabolism with increasing body weight of a dairy .. If. Compare 
ta Fig. 18. 
Figures 23 and 24 show metabolism per unit area, the metabolism 
per kilogram, and the metabolism from birth on for dairy and beef calves. 
The shapes of the curves are almost identical with the age curves shown 
in Figure 18. This similarity of the curves is, of course, due to the fact 
that weight is an intimate function of age and plotting the metabolism 
against weight during the period of active growth is also, indirectly, 
equivalent to plotting metabolism against age. 
In the case of the dairy heifer (Figure 23), the metabolism per kilo 
increases until the weight of 45 kilos is reached; then it declines. The 
metabolism per unit area increases until the weight )f 120 kilos is 
reached; then it remains nearly constant at 2100 calories per square 
meter (measuring 12 hours after fceding). There is some suggestion 
of a decline. 
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The situation is similar with the beef steer calf (Figure 24) except 
that the metabolic level is higher (about 2600 calories per square meter 
per day). In contrast to the dairy heifer, this steer calf was in a very 
high state of flesh; it was "super-fed" during the whole period. It was 
already noted that the plane of nutrition has a profound influence on the 
metabolic level; and that, normally, the higher the plane of nutrition, 
the higher the metabolic level. 
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Figure 25 represents a series of similar charts for different classes of 
animals. These are presented for comparative purposes. While there are 
species differences in the level of metabolism and some d ifferences in 
the slope of the curves, the general shapes of the curves are the same for 
the col t, pig, beef calf, and dairy calf. 
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THE PLANE OF NUTRITION AND METABOLISM 
The difference in metabolic level between the beef and dairy calves 
suggests the influence of the plane of nutrition on the plane of metab-
olism. To substantiate this suggestion it seemed desirable to place a 
few animals on a lower plane of nutrition. As it is not practical to inter-
fere with the normal course of nutrition during the nursing period, the 
colts and calves were place on different planes of nutrition after weaning 
(about five months). So far, only two calves and two colts have been 
placed on half-feed rations. Figure 26 shows the differ,ences in metabo-
lism per unit area between the full-fed and half-fed calves and colts, 
between a normal beef heifer and a superfed beef steer, and a normal and 
runt pig both of which had access to the same amount of feed. As 
noted, the differences begin after about the age of five months. 
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Fig. 26.- The influence of the plane of nutrition on the age changes in heat production. The 
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There is no doubt but that undernutrition decreases heat production or that overnutrit ion increases it. 
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Figure 27 shows the relation between the plane of nutrition, body 
weight, and metabolism of the two dairy calves as plotted on arithlog 
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"Haif -fed' 
Calf 82G 
8 mos. 
2811bs 
'Nopmal'fed' 
Calf an 
Bmos 
3'28 ibs. 
'Full-fed' 
Calf 823 
8 mos. 
3231bs 
Fig, 27a.-A comparison of the frequencies and shapes of respiration in ani-
ma.ls on different planes of nutrition. 
45 
paper. As previously noted, the slope on this type of paper represents 
the change in percentage rate; and curves differing in slope represent 
that much difference in percentage rate of change. 
Figure 27a shows the influence of the plane of nutrition on the 
respiration rate of the two groups of calves. 
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Figure 28 represents the intake of crude protein, dry matter, net 
energy (Armsby's), and also the heat production of a dairy calf. Follow-
ing the period of weaning, all the curves are parallel. The most interest-
ing part of the chart is the one showing that following weaning, the actual 
heat production by the animal, 12 hours after feeding, is more than 
Armsby's net-energy intake. We do not feel qualified to discuss this 
matter further at this time. 
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Fig. 29.-The influence of sex on energy metabolism. The middle chart shows best that preceding 
a certain weight (or corresponding age or area) the metabolism per unit area is greater in females t han 
in males; following this period, the heat production of the male increases while that of the female de .. 
creases. 
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SEX AND METABOLISM 
The animals are not old enough to enable us to speak with any 
degree of certainty on the influence of sex on metabolism. However, 
Figure 29 showing the relati ve increases in metabolism in the sexes 
with increasing age, weight, and surface area may be of some interest. 
The metabolism of the female appears to be greater than in the male 
preceding the weight of about 150 kilos (or area of 2.2 square meters); 
then the curves cross and the metabolism of the male increases, while, 
that of the female decreases with increasing size. It will not be very 
fruitful to discuss the causes of these difterences in our present state of 
knowledge. 
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Figure 30 shows the influence of oestrum on metabolism of young 
dairy calves. In the lower two curves comparison is made between a 
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calf coming normally in heat and a control calf. The animals were fed 
in the customary manner. In the upper series of curves a free-martin 
calf (which does not normally come into heat) was fasted periodically 
for 48 hours. During one fast the animal was injected with a massive 
dose of ovarian hormone, while during another control period an equiva-
lent amount of ordinary olive oil was injected. The ratios for the metab-
olism of the two periods were then plotted as indicated. 
These charts show that if oestrum exerts an influence on the resting 
energy metabolism, the influence is relatively slight, perhaps not .)ver 
10 per cent. As the reproducibility of our data is not very much greater 
than 10 per cent, then obviously we are not in a very favorable position 
for drawing definite conclusions at this time. 
The oestrum experiments were carried out in cooperation with 
C. W. Turner of our dairy department (who prepared the ovarian 
hormone from the urine of gestating dairy cows), and more detailed 
results will probably be published elsewhere in cooperation with Dr. 
Turner. 
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Fig. 31.-The energy 
liberated during rest while 
gaining one kilogram in 
body weight at different 
ages for a dairy calf, a beef 
calf, and a colt. The 
energy liberation per kilo 
gain in weight is nearly the 
same in these three species, 
and it is seen to increase 
with increasing age. The 
peaks represent weaning 
periods when the gain in 
body weight was very 
slight, while the energy ex-
penditure for maintenance, 
of course. kept up. 
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THE EFFICIENCY OF GROWTH 
One of the two major problems under investigation is the in-
fluence of age and management on the efficiency of growth. Figure 
31 shows the amount of energy liberated in metabolism during a gain 
of one kilo weight of normally fed animals. The peak at 6 to 7 months 
is of no significance as it takes place during the weaning period when the 
gain in weight is relatively very slight. Ignoring the peaks, it may be 
said that the amount of energy liberated during a gain of one kilo-
gram increases with advancing age from 2500 calories per kilo during 
the first month of postnatal life to 10,000 calories per kilo during the 
thirteenth month of life. The species differences in this type of effi-
ciency are not very great. These data are, of course, too fragmentary 
for drawing generalizations at this time. 
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Figure 32 shows the influence of the rate of gain on this type of 
efficiency. As might be expected, the more rapid the rate of gain, the 
higher this efficiency; this in spite of the fact that a high level of feed 
intake, which is necessary for a rapid rate of growth, results in a corre-
spondingly high rate of energy metabolism. There is no doubt but that 
during the period of active growth it is most economical to be liberal 
with the food supply. 
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NITROGEN METABOLISM 
The problem of measuring the age changes in nitrogen metabolism 
in farm animals can not be outlined with the definiteness that we 
found possible to do in the case of energy metabolism. While the 
basal metabolism with respect to energy production is quite a repro-
ducible value, one which can be easily measured in growing animals, 
one which is nearly independent of the character of the preceding feeding, 
this much can not be said of nitrogen metabolism. 
The fecal metabolic nitrogen may be regarded as practically con-
" stant. But the urinary nitrogen excretion is largely dependent on the 
" nitrogen intake; indeed above a certain minimum value it is directly 
proportional to the nitrogen intake. The creatinine nitrogen alone is 
perhaps independent of the nitrogen intake. The other nitrogen con-
stituents are largely not of tissue (endogenous) but of food (exogenous) 
origin. Perhaps half of the uric acid (allantoin in farm animals) is of 
endogenous origin. The fluctuations in urea output are so great that it is 
not possible even to estimate the proportions of endogenous and exog-
enous orlgm. 
The situation is complicated by the fact that a certain amount of 
body proteins are preferentially oxidized during underfeeding or fasting 
and thus wasting its body nitrogen through the urine. The only method 
of obtaining basal nitrogen metabolism values is by feeding the animal 
on an abundance of a nitrogen-free largely corbohydrate diet. In this 
way no nitrogen of an exogenous nature is introduced into the body, 
and the body nitrogen is spared from use for oxidative purposes by the 
abundance of the nitrogen-free fuel food. 
While the basal energy metabolism is something quite real, it 
being the energy expended by the animal while in a resting state, 
the basal nitrogen metabolism is a purely theoretic value. Actually 
animals always excrete more than this theoretic irreducible minimum 
value. As a matter of fact it is a problem of great difficulty to prepare a 
nitrogen-free ration for a farm animal, and to attain this minimum 
experimentally. 
The situation is further complicated in the case of growing farm 
animals. For feeding them on a nitrogen-free ration would presumably 
disturb the growth process. 
The net result of this discussion is that it is not practicable to 
meaSJre the age changes in the basal nitrogen metabolism. All we can 
do is to measure the age changes in the urinary nitrogen excretion, 
first of animals under usual conditions of feeding as practiced on good 
commercial farms; and second, of groups of animals having access to an 
abund'lllce of feed, but containing different percentages of given proteins 
so as to determine the minimum percentage of protein which would 
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supp..lrt normal growth. The urinary nitrogen excreted by the animals 
on the minimum nitrogen ration which supports normal growth might 
be considered as the basal nitrogen metabolism. At any rate this is what 
we are doing now, with plans to supplement this work by occasional 
experiments of feeding nitrogen-free rations for a week or two at a 
time. 
So far we have made a bare beginning in the materialization of the 
nitrogen-metabolism plans. We shall present no tabular data at this 
time. However, we are tempted to show a few curves illustrating a 
number of relationships obtained on animals on a normal food supply. 
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Fig. 33~-The relation of urea plus ammonia nitrogen to total nitrogen 
in the urine of growing (Holsteins and Jerseys) calves on a "normaP' ration. 
The urea plua ammonia nitrogen is seen to be 82 per cent of the total nitrogen. 
Figure 33 shows the relation of urea plus ammonia nitrogen tv 
total nitrogen in the urine. The data for all ages and both breeds are 
included in this chart. Since the average curve passes through the origin 
and 82 grams of urea and ammonia nitrogen correspond to 100 grams 
of total nitrogen, therefore the urea and ammonia nitrogen constitutes 
82 per .cent of total nitrogen. This ratio is of the same order as that 
given by Folin for man and by Benedict and Ritzman for the steer. 
The cnly striking feature about the chart is the uniformity of distri-
bution and closeness of correlation between the two variables for the 
whole range in weight and age. 
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Figure 34a shows the relation between creatinine and total nitrogen. 
Figure 34b shows the relation between creatine nitrogen and total nitro-
gen. The nature of distribution of the data points and the slope of the . 
curves in the two charts are remarkably similar. The amount of creati-
nine nitrogen is nearly the same as the amount of creatine nitrogen-
the nitrogen of each of these is of the order of 10 per cent of the total 
urinary nitrogen. The fact that the amount of creatine is the same as 
the amount of creatinine is also shown in Figure 34c. 
We have already mentioned the significance of creatinine in metab-
olism, but what about the creatine? In one sense creatine is very 
closely related to creatinine. Empirically, creatinine is creatine less one 
molecule A water; and creatinine is easily obtained from creatine by 
boiling the latter with mineral acid, and the body may be able to ac-
complish this dehydration by some enzyme. 
NH2 NH-CO 
NH = C<N CH2 . COOH -+ H20+NH = C<N -CH2 
CHs <::H:.l 
(creatine, or methyl guani- (Creatinine) 
dine acetic acid) 
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dairy calves (Holsteins and Jerseys). 
Still, there is an important difference between these two substances, 
creatine being a chain compound, while creatinine is considered to 
be a ring compound, and the powers of the body to produce ring com-
pounds are known to be very limited. This suggests that creatinine 
may be the end product of tissue metabolism of some ring compound 
such as the amino acid histidine rather than of creatine. There is also 
a possibility that it is derived from arginine. 
The idea that the metabolism of creatinine is independent of creatine 
is substantiated by the observation that ingestion of creatine does not 
influence the rate of elimination of creatinine; although this may only 
indicate that the time rate of dehydration of creatine into creatinine is 
very constant. 
What is the significance of the presence of creatine in the urine 
of children, women, and in cattle and not in adult man? Mitchell sug-
gests creatinuria in humans to be due to an unstable endogenous metab-
olism. According to Carpenter, the creatine elimination in adult 
steers decreases during fasting, and disappears entirely after the fifth 
or sixth day of fasting; from which one may conclude that in steers the 
creatine represents exogenous metabolism. According to Orr, the 
creatine excretion in the goat increases with the decrease of the carbo-
hydrate in the diet. 
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A large number of workers, including Denis and associates, have 
shown that increasing the protein intake in women and children in-
creases the creatine excretion thus further substantiating the idea that 
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creatine is a product of exogenous metabolism. The strange fact is 
that the creatine excretion in adult man can not be increased in any way 
by dietary means (Denis and Minot, 1917). 
The above notes are presented merely for the purpose of giving some 
indication of the complexity of the whole problem. The reader must 
be referred to Hunter's and Mitchell's books for careful reviews of the 
literature. 
Figure 35 shows the relation between total urinary nitrogen and 
body weight. Since there is a certain loss of urine in the collection, 
the upper, broken curves probably represent more nearly the true ex-
cretion. The nitrogen excretion is seen to be of the order of 30 grams of 
nitrogen for 100 kilograms of body weight. Since, according to Mitchell's 
compilation (1929), the urinary nitrogen excretion on a protein-free diet 
is of the order of 0.03 grams nitrogen for one kilo body weight, therefor~ 
the urinary nitrugen excretion by our animals is about ten times this 
minimum. Our urinary nitr .)gen data indicate that our animals probably 
receive more protein (or at least in comparison to the total energy in-
take) than is economically desirable. 
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Figure 36 shows the relation between creatinine nitrogen and body 
weight. The distribution of the data points is somewhat erratic; but as 
the excretion is of the order of 20 milligrams of creatinine for one kilo-
gram of body weight, this ratio, called the creatinine coefficient, is 
approximately of the same order as that found for other species and as 
found for steers by Carpenter. According to Hunter's review, inhuman 
male adults the range is between 15 and 32; in women, 9 to 26, averaging 
15.6; infants, one to two weeks of age, 6.7 to 10; children five to thirteen 
years, 9 to 17. 
Assuming, with Shaffer, that creatinine metabolism is an index 
of the quantity of muscle, and possibly of active protoplasm in the tis-
sues, Palmer, Means, and Gamble (1914) attempted to relate basal 
metabolism to creatinine excretion. They found a group of eight men to 
produce, on an average, 0.98 calories per milligram of excreted creatinine 
and a group of nine women 1.26 calories per milligram creatinine. 
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With this work in mind we have plotted, in Figure 37, the creatinine 
excretion, and the metabolism of our calves against weight on arithlog 
paper in order to determine the relative rise of these two forms of meta-
bolism with increasing body weight (or age), The two curves are not 
parallel; at body weight 40 kilograms, 4 calories of heat were produced 
to one milligram of creatinine, while at body weight 400 kilograms, 
1 calorie was produced for one milligram or creatinine. An age curve of 
creatinine covering the whole period from birth to natural death will, 
evidently not be witho It theoretical interest. 
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mSTORICAL REVIEW 
The following general review of the development of the body of 
knowledge relating to oxidation and to energy and nitrogen metabolism 
may be helpful to students of agriculture to obtain an orientation in 
this field of investigation. It must be kept in mind that metabolism 
is a branch of general chemistry and the History of metabolism is a 
phase of the history of general chemistry. 
The history of metabolism may be divided, broadly al1d somewhat roughly, 
:into three periods as follows: (1) The 18th Century and the Chemical Revolution. 
The foundation of the sciences of chemistry and of nutrition have been laid during 
this period with Scheele, Cavendish, Priestly, and Lavoisier as the great builders. (2) 
The 19th Century with the development of methods of organic analysis by Liebig, the de 
velopment of respiration and calorimetic apparatus by Regnault and Reiset, by Voit 
and Pettenkofer, and by Rubner. These two developments ushered in the era of balance 
experiments-balance for carbon, hydrogen, oxygen, nitrogen, and in general balance 
for energy and for matter. (3) The 20th Century with its refinements of older methods 
for measuring the energy and matter, by the discovery of new methods, especially 
new methods for the analysis of urine and tissues, micro-calorimetric methods for 
measuring the energy metabolism of isolated tissues, the discovery of the significance 
,and methods of preparation of concentrated or relatively pure vitamins, hormones, 
,and enzymes; and the consequent development of the body of "newer knowledge". 
THE 18TH CENTURY AND THE CHEMICAL REVOLUTION 
After reading L. J. Henderson's The Fitness of The Environment, one is not 
,surprised to find that the science of chemistry had its beginning with investigations 
on the nature and composition of air, especially expired air, and water. These, or 
rather the elements of these and of their compounds, of course, also constitute the 
Taw materials of the science of n'utrition and metabolism. 
In the beginning, therefore, chemistry and nutrition were one, or perhaps more 
nutrition, than chemistry. As a matter of fact, most of the early discoveries were 
made by medical doctors with a sprinkling of theologians and but few professional 
natural philosophers. 
Chemistry as a science, as well as nutrition as a science, is considered to'have been 
formally founded with the so-called Chemical Revolution (1775-1793), which con-
sisted in the formulation, by Lavoisier, of the true nature of oxidation within and 
without the body. 
It may not be amiss to recall that this is also the period of the American Revolu-
,tion and of the French Revolution; and that Lavoisier (1743-1794), the hero of the 
Chemical Revolution, was an intimate friend of Benjamin Franklin (1706-1790), a 
hero of the American Revolution. Franklin was also interested in the phenomenon 
of oxidation having written, at the age of 78, on his return voyage from France (after 
persuading France; March 20, 1778, to recognize U. S. Independence) two treatises: 
The Causes & Cures of Smokey Chimneys, and Description of a New Stove for Burning 
,of Pitcoal and Consuming all Its Smoke. 
The following events brought up to the Chemical Revolution: Discovery by 
Van Helmont (1577-1644), a Belgian physician, that on burning of wood, a gas forms 
which does not support combustion, and that the same substance forms when acid 
acts on lime stone, and also during fermentation; the recognition by John Mayow 
(1645-1679), in 1674, that air contains a substance which unites with metals when 
they are calcined, and that this substance also changes venous blood to arterial, and 
that it occurs in saltpeter; the discovery, in 1754, by Joseph Black (1728-1799) that 
carb'onlates (magnesia alba) yield carbon dioxid on heating and that this 
same substance is eliminated in respiration and fermenta.t'ion, and that it is absorbed 
b 'y caustic alkalies; the discoV'e-ry by Cavendish (1731-1810) in 1766 of hydrogen 
(inflammable air) al1d that it is a constituent of water; Scheele (1742-1786) foun\:l 
,air to be made up :of oxygen (fire air), carbon dioxide, and nitrogen (spoiled air), that 
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oxygen is present in manga.nese dioxi~e (mangesia ni~ra). This is. one of Scheele's 
experiments on the propertles of fire alr (oxygen), as It relates to !tfe processes: He 
confined two bees in a vessel filled with oxygen and sealed/with caustic alkali, then 
watched the diminution of fire air by the rise of the alkali solution seal until the 
death of the bees on the eighth day. 
Joseph Priestley, a clergymap this time, (born in 1773 in Yorkshire, died in 
Pennsylvania, U. S. A. 1804) discovered oxygen in 1772, independently of 
Scheele. He had a high opinion of this substance, for after testing its effects on him-
self arid on a mouse, he suggested "that in time this pure air may become a fash-
ionable article in luxury". Priestly introduced the use of mercury in the handling 
of gases. 
In 1772, Daniel Rutherford (1749-1819) discovered nitrogen (phlogisticated air 
of Priestly). 
A respectable body of chemical data was therefore availa'ble by 1775, but there 
was no generalization to coordinate these da~a. The Phlogiston theory (that all 
combustible substances possessed one component, phlogiston, in common which 
escaped in the act of burning formulated by Stahl, 1660-1734, a professor of medicine) 
could not, as we see it in the present light, be helpful. It is great merit of Lavoisier 
{1743-1794) to revolt againllt i t, and he battled as valiantly and stormed it as effective-
ly in 1777, as another group stormed the Bastille in 1789, and still another group 
battled at Lexington in 1775. 
Lavoisier was the first to really understand and to demonstrate the true nature 
of oxidation. He formulated what is practically the modern international chemical 
nomenclature and the writing of chemical equations. The names oxygen, oxide, 
hydrogen, ~nd radical are all his. His textbook La Traite Elemwtaire de la Chimie 
(1780) gives a complete exposition of his ideas. This way he founded modern chemis-
try as a science. But students of nutrition claim him also as the founder of their 
science. He was the f6un tain head of both sciences. 
In 1777, Lavoisier announced in unmistakable terms that during respiration 
oxygen is used up and carbon dioxide is produced; and that metals on heating like-
wise combine with oxygen forming olXides,.leaving behind, in both cases, nitrogen. 
In 1780, appeared a clear exposition of what is now known as the respiratory 
quotient (ratio of CO2 produced to O2 consumed) by Lavoisier and La Place. A 
comparison was also made of the respiratory exchange of a ' guinea pig with the heat 
evolved) as mea!>ured by the rrlte of melting of ice in a'n ice calorimeter. The heat 
value ot ca,rbon was then computed by direct burning of carbon. 
In 1790, Seguin and Lavoisier published experimen ts on the influence of food 
intake, work, environmental temperature, composition of atmosphere, on the oxygen 
consumption by man, using a copper mask for contnecting the respiratory system of 
the subject to the respiration appa'ratus. 
Thi's closes the period of feverish activity with the fundamental discoveries of 
the eighteenth century, and the beginning of the labor of systematic collection of 
data of the nineteenth century. 
'rhe proof of the presence of O2 and CO2 in blood was furnished by: Humphrey 
Davy (1778-1828) in 1799; Spallanzani (1729-1799), (experiments were published 
after his death in 1804); Gay-Lussac (1778-1850); Berzelius (1799-1848); Magnus 
(1802-1870). 
Ga'y-Lussac formulated the la'w relating the volume,of a gas to its temperature in 
1802. (Boyle's law relating the volume of a gas to its p'ressure was formulated in 1660 
by Robert Boylt", 1627-1691.) 
THE 19TH CENTURY AND BALANCE EXPERIMENTS 
Lavoisier gave not only the theory but also the method for accomplishing results 
in chemistry (atrd nutrition) : It is to use the balance. <~As the usefulness and ac-
curacy of chemistry d'epend entirely upon the determination of the weights of the 
ingredients and products both before a:nd after exp'eriments, too much precision can 
not be emp'ioyed in this part of the subject and for this purpose we must be provided 
with good instruments." 
This method wa:s followed in the 19th century in more than one sense. But much 
qualitative work had als.o bee;; accomplished. 
In 1820, p'rotein was hydrolyzed by Braconnati by boiling with dilute sulphuric 
acid, and glycine was sep'arated from the digest. In 1828 urea was obtained by Wohler 
from Ammonium cyanate. 
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In 1836, Magendie (1783-1855) differentiated between the nitrogenous and other 
food stuffs, p,roving that an\imals (dogs) can not live without nitrogenous foods. 
In 1839, Boussingault (1802-1887) compared the qua'ntities of carbon, hydrogen, 
nitrogen, and oxygen in the feed on one hand, a,pd in the milk, urine and feces 
on the other hand, of a m!lch cow usin.g the. methods of analy~is perfected by Liebig 
(1830). In 1844, he pubhshed a classIficatIOn of food stuffs In the order of their 
nitrogen content. Too much credit can not be given for devising methods of or-
ganic analysis. 
Similar Balan(Ce experiments on man were made in 1849, by Barral (1819-1884). 
In 1840, appeared the great Thierchemie in Ihrer dnwendung an Physiologie und 
Pathologie by Liebig, 1802-1873 (a pupil of Galy-Lussac in Paris). Liebig divided 
foodstuffs into proteins, carbohydrates, a nd tats. The coin~ng of the term "protein" 
is due to G. J. Moulder (1802-1880) who coined this term (1839) to inpicate its primal 
importa;nce in nutrition. Liebig was a friend of Wohler (who in 1928 prep,ared urea 
synthetically); ann a contemporary of Pasteur (1822-1895) with whom he had violent 
polemics on the nature of fermentation. This time Liebig was in the wrong. 
It may be noted, incidentally, that Samuel W. Johnson (1820-1909), the tirst 
American Professor of Agricultural Chemistry (at the Yale Scientific School, appoint-
ed in 1856), the first leader in the establishment of agricultural experiment stations in 
America, the author of "How Crops Feed" and "How Crops Grow", was a pupil of 
Liebig. Johnson, in turn, was a teapher of w. O. Atwater, H. P. Armsby, Jenkins, 
W. H. Jordan, T. B. Osborne, and other well-known leaders of Americah research in 
nutrition and agricultural chemistry. Stephen Moulton Babcock (1843- ), the 
distinguished inventor of the Ba'bcock fat test and inspirer of the famous Wisconsin 
feeding experiments (1907), was likewise for a time a pupil of Liebig, as well as of 
Bunsen. We thus again nlJte our great debt to Liebig. 
In 1849, appeared the famous communication by Regnault (1810-1878) and 
Reiset on the respiration of animals. The principle of their closed-circuit respiration 
system, having an arrangement for replacing the oxygen used up and for absorbing 
the carbon dioxid, is now used in the Atwater-Benedict closed-circuit respiration 
chambers. They evaluated the respiiratory quotients of animals during fasting 
and on different diets finding it to vary from 0.62 to 1.04; they found that increasing 
the concentration of inspired oxygen does not increase the metabolism, (Thunberg, 
1905, and Gaarder, 1918, found that in the slug, earthworm, alnd certain fish the 
consumption of oxygen varies within fatrly wide limits with the concentration of 
oxygen); they found that the smaller the ~mimal the la:rger in proportion to the weight 
is the metabolism alnd suggest that surface area may be a determining factor in the 
rate of energy expenditure in animals. 
In 1850, appeared Die V~~d.;;ungssajte und Stoffwechselby Bidder (1810-1894) and 
Schmidt (a pupil of Liebig and of Wohler). The work of these investigators was done 
in the German University at Dorpat, Russia. This monograph presents results of 
investigation with an open-circuit (Pettenkofer type) respiration apparatus. Their 
method of computation takes into account both the respiratory exchange and the 
liquid and solid excreta. They measured the total metabolism of a cat during an 18-
day fast. They were the first to define and call attention to the importance of what 
they term as "typical metabolism", now known as "basal metabolism"; stressing the 
in'fluence of age, sex, individuality, body volume, body surface, environmental 
temperature on this "typical metabolism". They were the first to define "typical 
food minimum" now known as "maintenance requirement". They called attention 
to the wastefulness of excess protein ingestion, since this results in excessive heat 
production and since the oxida'tion of protein is incomplete. They were the first to 
secure the experimental evidence showing urinary nitrogen to be an index of protein 
catabolism in the body, substantiating thereby the suggestion to this effect by Liebig. 
It may be noted, incidentally, that about this time, in 1853, a group of Saxony 
farmers organized what is probably the first agricultural experiment station in the 
'world, in the little German village of Mockern, near Leipzig, with Emil Wolf as 
director giving his attention to food requirements of animals. It was Emil Wolf 
who first formulated feeding standards for farm animals (Wolf feeding standards. 
1864) revised in 1896 by Lehman and in 1906 by Kellner. The first American (Con-
necticut) experiment station was established in 18751.. under the leadership of S. W. 
Johnson and W. O. Atwater, both former students in Leipzig, and respectively pupils 
of Liebig and Voit. 
In 1864, appeared Herbert Grouvens' Physiologisch-chemische Futterungsversuche 
from the agricultural experiment station at Salzmunde. It was Grouven who sug-
RESEARCH BULLETIN 143 65 
gested the formulation of feeding standards for farm animals in terms of proteins, 
fats, and carbohydrates (the representation of foods in terms of protein, fat, and 
carbohydrate is due to Liebig). As previously noted, Emil Wolf, in 1864, formulat~(I 
the first successful feeding standard. 
Berthelot's (1827-1907) Sur La Chaleur Animale giving the quantitative differ-
ences in the energy values of fats anjd carbohydrates appeared in 1865. 
Lusk's monograph The Science oj Nutrition made Carl Voit (1831-1908) and his 
"Munich School" well known to all Am erican students of Nutrition. Voit, himself, 
was a pupil of Liebig and of Wohler. Atwater (1844-1907) and Lusk (1866- ) are 
the great American members of the Voit School. Max Rubner (1854- ) is the 
most distinguished living Germ an pupil of Voit. 
Voit's contributions are notable for several reasons. Max Pettenkofer (1818-
1901) built (1862) the now famous Pettenkofer respiration apparatus at Voit' s 
suggestion. This apparatus, large enough for a man (ventilation 500,000 liters daily) , 
was used for measuring carbon dioxide and water-vapor output; and from these 
computing heat production. This was the first respiration apparatus checked for 
accuracy by means of a burning candle. Following the sugges tion of Liebig (1842) 
that the urinary nitrogen is a measure of catabolized protein, Voit and Pettenkofer 
measured the nitrogen excretion in connection with the carbon dioxide and water 
vapor excretions. In 1857, Voit succeeded, by analyzing food and excreta, to bring 
an animal in nitrogen balance (the nitrogen of the excreta equaled the nitrogen in 
the food), thus verifying the proof presented by Bidder and Schmidt that the urinary 
nitrogen represents the nitrogen catabolism of the body. The following are memorable 
formulations of Voit, or of Voit anld associates: Preferential oxidation of proteins 
and of carbohydrates to fat, and fat therefore tends to be oxidized only during fast-
ing; the conversion of carbohydrates, and even of protein, to fat; the conception 
(1866) of circulating as contrasted to organized protein, and the preferential 
oxidation of the former; standard of protein (1.7 gm protein per kilo per day) 
and of energy (3000 calories p"er day) for working men; publication of tables (1881) 
giving the composition of human foods; showing th at 100 gms of fat is equivalent 
in the diet to 175 gm starch (1873) ; protein metabolism is independent of muscular 
activity and is entirely dependent on protein intake; energy metabolism is not 
proportional to oxygen concentration in the air; gelatin can not replace body tissue; 
the proportionality of metabolism to the mass of cellular tissues. 
Max Rubner (1854- ) cOlntributions began to appear in 1883 with his formula-
tiol1 of the "Law of Surface Area", emphasized in 1885 by Richet (1850- ). The 
following contributions followed: Determined (1885) the heat of combustion of 
foods, of urine, and of feces under various dietary conditions, and from these the 
physiological heat value of various foods, pttrticularly of meat to the organism; 
built (1891) a calorimeter with a Pettenkofer-Voit respiration apparatus, large 
enough for a dog; demonstrated (1894) that the heat measured by direct calorimetry 
agrees to within a fraction of a percent with the heat computed from the metabolism 
products. Thus Rubner connrmed the principle of conservation of energy as it applies 
to animals (dog). This investigation is a direct outgrowth of Lavoisier's ice calorim-
eter investigatio:n, and of the stimulus of the time which tended to apply the laws 
of conservatidn of energy and of matter to as many phenomena as possible. It may 
be noted, incidentally, that Julius Robert Mayer (1814-1878), a Dutch ship doctor, 
upon the basis of miscellaneous and rather unimportant observations, published in 
Liebig's Annalen der Chemie, in 1842, an essay formulating the theory of conservation 
of energy. This was followed, in 1845, by his famous pamphlet . Die Organischf? 
Bewegung in ihrem Zusammenhange mi(dem StojJwechsel explaining the applicability 
of his theory to living organisms. Mayer's prediction, with some modifications, were 
confirmed experimentally by J. P. Joule in 1843, and verified by an American, 
Rowland, in 1878. Then in 1847 came Hemholtz's (1821-1894) theoretical and 
mathematical formulation of the theory in his essay entitled Von Der Erhaltung der 
Kraft which gave the immediate impetus to the experimenta,l work on this problem. 
Other contributions by Rubner may be mentioned as the establishment of the 
isodynamic values of fats and caTbohydrates (100 gm. fat ma'y be replaced by 232 
gm. of starch or 234 gm. of cane sugar provic\ed the food supply is less tha:n the full 
maintenance quotum; clear formulation of the conception of specific dynamic action of 
proteins' (Andets'on and Lusk, 1917, showed that the extra energy given off due to 
specific dyna!mic action can not be utilized for work. The experimental subject, a dog, 
expended 0.58 kilogram metre per kilo of body weight tra nsported one metre regard-
less of the nature of the food); suggestion that energy consumed by ap animal for 
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doubling its weight is nearly a constant (except for man); suggestion that the cal-
orific output per kilognlJm from birth to old age i8 nearly constant (u.bout 200,000 
calories per kilogram except for man); assigned the heat value of 4.1 calories per 
gram for carbohydrates, and 9.3 calories per gram of fat (confirmed by Atwater 
using a different method of estimation. 
Nathan Zuntz (1847-1920) a pupil and assistant of Pfluger, chief of the Agri-
cultural College in Berlin, devised with Geppert (1905) a portable respiration appara-
tus, analyzing expired air during short intervals, insisting on the importance ot 
complete muscular repose during these intervals. With Hageman he measured the 
energy cost of work in horses and cattle, connecting the respiratory system of the 
animals to the metabolism apparatus with a tracheal canula. They also measured 
the energy losses of feed due to bacterial fermentation in the intestinal tract of herb-
ivorous animals. In 1894, Magnus-Levy, a pupil of Zuntz, adopted the Zuntz-
Geppert portable apparatus for bedside measurements of human metabolism, meas-
uring also in humans the influence of food intake, age', sex, pregnancy, menstruation, 
an'd thyroid abnormalities on metabolism; Zuntz and Schumberg, in 1901, for 
mulated the relations, used at present, between the non-protein respiratory quo-
tient and the heat values of oxygen and carbon dioxide when used for oxidation of 
fat and carbohydrates. The heat values of oxygen for burning various substahces 
in a calorimeter were recently (1925) determined by Benedict and Fox. 
In 1892, appeared the description of Haldane's method of measu'ring metabolism 
of small animals; and shortly after, the description of Haldane's method of gas analysis. 
Tissot's methods for measuring metabolism appeared in 1896 and 1904. 
I t may be noted in conclusion that the term metabolism was introduced in the 
middle of the 19th century by Schleiden (1804-1881), a professor of botany at lena, 
who is best known for his contributlOn to the cell theory (known as the cell theory of 
Schleiden and Schwann). He used this term to refer to changes in the organism. 
THE 20TH CENTURY AND THE NEWER KNOWLEDGE 
The contributions to our subject, directly or indirectly, in the last thirty odd 
years are many, varied, and complex. Most are still under investigation, and so 
have not as yet passed into history. 
One of the important events in the history of ri'utrition and metabolism at the 
turn of the century is the appearance of America on this field of investigation. During 
the latter part of the cen;tury, Atwood (1844-1907), Bahcock (1843- ), Armsby 
(1853-1921), Chittenden (1856- ), Lusk (1866- ), Benedict (1870- ), Mendel 
(1872- ), were students in Germany. Fruitful Investigations on a large scale began 
with their return home, due in part to the stimulus afforded by the development of 
the "~ricultural experimen't stations. 
Energy Metabolism.-William Olin Atwood ,(1844-1907), a pupil of Samuel 
Johnson, studied in Leiplzig and Berlin between 1869 and 1871 and visited Voit's 
laboratory in 1887, where he was closely associated with Rubner. This is the way he 
became interested in calorimetry. Following Rubner's oompletion of the dog calorim-
eter in 1891, Atwood and Rosa (a very distinguished physicist, later chief physicist 
of United States Bureau of Standards) begal'l in 1892 work on a calorimeter for man, 
completing it in 1897. With it, Atwater and associates extended Rubner's findings 
concerning the agreement between observed and completed values for heat production 
to include man. 
Students of agriculture may be interested to know that Atwater studied in 
Leipzig between 1869 a:nd 1871 where he familiarIzed himself with European agri-
cultural experiment stations, JXlrticularly the one in Mockern. On his return, he 
became interested in developing such institutio'ns in America. First, he was associated 
with Johnson in the attempt to organize an experiment station. This was established 
at Middletown, Con necticut, in 1875 with Atwater als its first director. He was then 
giving his efforts to the passage of the Hatch Act of 1887. Half of this first grant 
went to the agricultural experiment station at New Haiven, of which Johnson was 
director, atnd the other half to the establishment of the Storrs Station with Atwater as 
director • . In 1888, Atwater wap appointed the first director of the new office of 
Experiment Stations of the United States Department of Agriculture. The function 
of experiment stations was then outlined by Atwater to be as follows: "The future 
usefulness of the stations will depend uJXln what they discover of permanent value, 
and this must come largely from the most abstract and profound research; to forget 
this will be fatal." 
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The calorimetric investigations of Henry P. Armsby (1853-1921) are a direct 
outcome of the calorimetric investigations of Atwood, Benedict, and associates. 
The funds for buildinlg a large respiration calorimeter were provided in 1898 by the 
United States Department of Agriculture. The use of this calorimeter, of the At-
water-Rosa type, began in the winter of 1901-2. The calorimeter is described in 
Bulletin 104 of the Pennsylvania Agricultural Experiment Station. It may be 
noted that this is the only respiration calorimeter of its type in existence. 
Armsby became the first director of the Pen'nsylvania Station with the passage 
of the Hatch Act in 1887. This post he resigned in 1907 to become director of the 
Penns'ylvania State College Institute of Animal Nutrition. 
Armsby's calorimetric contributions revolved about the evaluation of the energy 
value of feeds for relatively mature cattle. His first work was concerned with testing 
on ruminants the validity of Rubner's theory (1883) to the effect that carbohydrates 
fats, and proteins may replace each other in proportion to their metabolizable energy 
when fed in submaintenanice amounts. These ideas were modified by Rubner's 
later formulations of the conceJ;f\:ion of specific dynamic action. Armsby has shown the 
specific dynamic action of food stuffs is greater for ruminants than for men, and that 
this thermic en~rgy, that is, the food ' energy necessarily transformed into heat in the 
process of digestion and assimilation, should be taken in account in the determination 
of the en'prgy values of food stuffs. He found (1908) that only 45% of the energy from 
ha~ is utilized. The remainder is wasted (41 % in feces, 6.8 % in marsh gas, 7.3 % in 
urine). These considerations led Armsby to the concept of neJ energy values of foods. 
By net energy is mea!nt the heat of combustion of the feed less the heat of combustion 
of the feces, urine, thermic energy (heat wasted due to specific dynamic heat action of 
thefeed),heat offermentation, and the energy expended in the utilization of the feed. 
E. B. Forbes, the present director of the Pennsylvania Institute, defines net energy 
as "the remainder after the deduction of all expenses and losses of utilization from 
the gross income of energy." 
While differing greatly in type of creative genius, the two most distinguished 
living American students of energy metabolism are Graham Lusk (1866- ), a pupil 
of Voit and an exponent of his school. and Francois Gano Benedict (1870- ), who, 
as already noted, was associated with Atwater in his calorimetric investigations since 
1896. Benedict had built the now famous Carnegie Nutrition Laboratory in 1907. 
In addition to Lusk's contributions as a writer (The Elements of the Science of 
Nutrition, 1st edition 1906, revised 1909, revised 1917, revised 1928) and as a teacher 
(among his pupils may be mentioned: John R. Murlin, A. 1. Ringer, Rudolph 
Anderson, Eugene F. DuBois, John Howland, David Barr, William McCann) Lusk 
and his colleagues had built with the assistance ot, F. G. Benedict, two respiration 
calorimeters. With the aid of one of these Eugene F. Du Bois (1882- ) and asso-
ciates, under the general direction of Lusk, hlive made, among others, the following 
contributions: Standards of normal energy (basal) metabolism for humans; metab-
olism during fever, particularly typhoid and malarial fever, discovering that in ma-
larial fever the heat produced by shivering is stored in the body thus raising its tem-
perature; metabolism with exopthalmic goiter; metabolism in diabetes; metabolism 
in tuberculosis. Among Lusk's contributions may be listed the influence of withdrawal 
of carbohydrates on nitrogen metabolism (1890); D:N ratio in dogs made diabetic by 
Phlorizin (1903) and the contributions of different amino acids to the sugar excretion 
in diabetic animals (1910- ); theories of specific dynamic action (1912- ); energy 
metabolism of dogs (of the order of 750 calories pttr sq \lare meter). 
Benedict has given his principal considerations to the design, standardization 
and use of metabolism apparatus. It is very rare indeed for anyone to undertake 
serious investigations on energy metabolism without consulting with Dr. Benedict or, 
more recently, his associate Dr. Thorne M. Carpenter (1878- ). Practically all 
the respiration calorimeters in America, including the one at Institute of Animal 
Nu.trition, and those under Lusk's direction, were constructed with Benedict's 
assIstance. Many of the well-known investigators in energy metabolism spent 
variable periods of time training in Benedict's laboratory (Boothby, Cathcart, 
Morgulis, Murlin, Roth, and others.) 
The wide interests of the Carnegie Nutrition Laboratory are indicated by the list 
of ref7rences in the bibliography at the end of this section. It specializes. in the 
plannmg, carrying out, analyzing, and describing metabolism projects of un-
u~ually large magnitude. The very elaborate 30-day fast is an example of the mag-
mtude of its projects. Other lines of investigation are standards of energy metabol-
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ism for man from birth to extreme old age; metapolism during work (600 calories 
of energy expenditure is the maximum of human effort for relatively long periods); 
the efficiency of the leg muscle in cycling (33 %); metabolism in diabetes; the influence 
of under-nutrition on energy and nitrogen metabolism; theories of specific dynamic 
a-ction (formation of acid bodies which stimulate metabolism); influence of various 
physical factors on metabolism; metabolism of rats, pigeons, wild birds, farm ani 
mals; racial metabolism; influence of climatic factors on metabolism; heat value 
of oxygen in oxidation of various foods and other substances. 
E. F. DuBois in his Basal metabolism in Health and Disease (1927) presents a 
very complete review of the literature on total energy metabolism. 
In addition to total metabolism notable contributions have been made to the 
metabolism of isolated tissues, of contracting muscles and to oxidation-reduction 
mechanisms in living systems. As these types of investigations are entirely outside 
of our field of investigation, mention of the outstanding names will suffice. The 
theories of metabolism during muscular contraction are associated with Fletcher and 
Hopkins, 1906-7, (who discovered the production of lactic acid in contracting muscle 
in absence of oxygen and its disappearance inits presence); A. V. Hill, 1916- (the initial 
energy contraction is derived from the transformation of a precursor to the lactic acid); 
Meyerhof, 1919, (the disappearance of lactic acid in the presence of oxygen is due 
to its reversion, in large part, to glycogen); developments in the field of oxidation-
reduction are associated principally with the names of Mansfield Clark (methods of 
electrometric and colorimetric measurements of oxidation, formulations of equations 
representing the oxidation-reduction potentials); Hopkins (discovery in 1921 of 
glutahione an oxidation-reduction cou'stituent of living cells); Meyerhof (discovered 
in 1923 that thioglycollic acid may act like glutathione as an auto-oxidizing system); 
Wieland,1914- ,(theory that oxidations brought about by withdrawal of hydrogen 
from organic compounds with the aid of dehydrases allld the hydrogen is then oxidized 
by various accep'tors such as oxygen, methlene blue converted to methylene white); 
Warburg, 1921- (theory that oxidation is brought about by "activated oxygen"). 
Nitrogen MetaboIism.-The important developments bearing on the problem 
under investigation relate to the significance of individual amino acids in nutrition and 
metabolism, the conception of endogen'ous metabolism, and the related problem of 
minimum protein requirements for maintenance and growth. 
The outstanding facts relating to the nutritional significance of individual amino 
acids: Voit and Bischoff found that gelatin cannot replace body tissue. Loewi 
found (1902) that nitrogen equilibrium may be attained on amino acid mixtures; 
confirmed by Abderhalden (1903). Kaufman (1905) found that gelatin will replace 
body tissue if it is supplemented by tryptophane, cystine and tyrosine; confirmed by 
Abderhalden (1913). Hopkins and Wilcox found (1907) that zein will not support 
life in the mouse unless it is supplemented by cystine, tryptophahe, lysin (given in 
the form of a casein digest). Osborne and Mendel (1911) found that zein will not 
support growth in the young rat unless it is supplemented by tryptophane and lysin; 
not even maintain it at constant body weight without tryptophane. 
These findings naturally led to the estimations of the biological values of proteins. 
This is defined by Thomas, the earliest worker in this field (1910), as parts of body 
proteins spared by 100 parts of food protein. H. H. Mitchell, the most active present-
day investigator in this field, defines it as the percentage of absorbed nitrogen (nitro-
gen intake minus fecal nitrogen of dietary origin) that is not eliminated in the urine. 
There are difficulties in differentiating between the fecal nitrogen of metabolic and 
of dietary origin. Other difficulties relate to the fact that the excretion of urinary 
nitrogen is sensitively dependent on the amount and character of the food intake, 
not only of protein, but also of carbohydrates and fat. It was already noted that 
protein, carbohydrate, and fat are all subject to oxidation for the purpose of energy 
supply, and that prot~ins tend to be oxidized in preference to fats. These considera-
tions make it evident that unless the protein intake is reduced to a minimum, and 
unless the animal is supplied plentifully with carbohydrates some o£ the protein is 
likely to be wasted for purposes of oxidations. The problem of biological values of 
proteins is therefore closely related to the problem of the protein minimum for main-
tenance and other purposes. 
The most important theoretical contribution to the problem of protein minimum 
was made by Folin (1905) who found that the excretion of two constituents in urine, 
creatinine and neutral sulphur, are independent of the food intake, and which may 
therefore serve as indices of the minimum, or endogenous, protein catabolism. Urea 
excretion, on the other hand, arises largely from the food protein and is dependent 
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on the protein intake above the minimum needs, and may therefore serve as an index 
of food, or exogenous, protein metabolism. These discoveries and conceptions of 
Folin clarified the situation concerning the nitrogen minimum problem and encouraged 
rational searches of the irreducible nitrogen minimum for maintenance requirements. 
DETET..MINATIONS OF TUB DAILY EXCRETION OF URINARY NITROGEN BY ANIMA.LS OF Low NITROGEN 
OR NITROGF.N-FREE DIETS. (MITCHEI.L) 
Urinary 
Daily N Per 
Body Urinary Kgm.Body Protein 
Kind of Weight Nitrogen Weight Per 
r nvestigator An imal kgms. gms. gms. Kilo 
P ig ___________ --- 22.2 1.60 0 . 072 0.45 McCollum & Hoagland! 
14.3 0 .96 0.067 0.42 McCollum & Hoagland! 
17.7 1.09 0.062 0.39 McCollum & Hoagland! 
19.5 1.09 0 .056 0.35 McCollum & Steenbock' 
16.8 0.90 0.054 0.34 McCollum & Steenback' 
25.0 1. 32 0.053 0.33 Pfeiffer' 
38.1 2.00 0.052 0.33 Mitchell & Kick' 
10 .9 0.54 0.050 0.31 McCollum & Steenbock' 
38.1 1.88 0.049 0.31 Mitchell & Kick' 
40.0 1.95 0 .049 0.31 Mitchell & Kick' 
46.3 2 . 23 0.048 0.30 McCollum & Hoagland! 
38.5 1. 83 0 .047 0.29 McCollum & Steenbock' 
26.3 1.19 0.045 0.28 Pfeiffer' 
37.2 1.61 0.043 0.27 McCollum & Steenbock' 
68.1 2.65 0.039 0.24 McCollum & Steenbock' 
41.0 1.54 0.038 0.24 Morgan, et al.I) 
74.9 2.61 0.035 0.22 McCollum & Steenbock' Cattle ___________ 145 6.48 0.045 0.28 Steenbock, Nelson & Hart' 
385 16.32 0.042 0.26 Honcamp, Koudela & Muller' 
177 6.33 0 . 036 0.23 Hart, Humphrey & Morrison8 
440 16 . 40 0 . 035 0.22 Honcamp, Koudela & Muller' 
443 15 0 .034 0.21 Copenhagen investigatorsO 
168 5.03 0.030 0.19 Hart, Humphrey & MorrisonB 
485 14 0.029 0.18 Copenllagen investigatorsO Sheep ____ ________ 47 3.39 0.072 0.45 Morgen, Beger & Westhauser5 
38 2.59 0.068 0 .43 Morgen, Beger & Westhauser5 
35 2.37 0.068 0.43 Morgen, Beger & Westhauser lO 
45 2.63 0 .058 0.36 Morgen, Beger & \Vesthauser 1O 
43.5 2.39 0.055 0.34 Morgen, Beger & Westhauser6 
45 2.41 0.054 0.34 Morgen, Beger & Westhauser10 
35 1.81 0.052 0.33 Morgen, Beger & WesthauserlO 
40 1. 91 0.048 0.30 Morgen, Beger & Westhauser10 
42 1.84 0.044 0.28 Morgen, Beger & Westhauser6 
40 1. 71 0.043 0.27 Morgen, Beger & Westhauser10 
54 2.02 0.038 0.24 Morgen, Beger & Westhauser5 
31.9 0.99 0.031 0.19 Voltz" 
33.1 1.03 0.031 0.19 Scheunert, Klein & Steuber12 
43.5 1.16 0 .027 0.17 Scheunert, Klein & Steuber" 
44.1 1.05 0 .024 0.15 Scheunert, Klein & Steuber1!! Dog _____________ 12.7 2.20 0.173 1.08 Underhill & Goldschmidt" 
13.5 1. 83 Underhill & Goldschmidt!~ 0.136 0.85 
12.2 1.61 0 . 132 0.83 Underhill & Goldschmidt!' 
13.1 1.60 0.122 0.76 Underhill & Goldschmidt" 
18.5 1.71 0 .092 0.58 Underhill & Goldschmidt" Rabbit __________ 1. 76 0.249 0 . 141 0.88 Mendel & Rosel< 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
1.49 0.164 0.110 0.69 Seriot5 
1. 21 0.13 0.105 0.66 Myers & Fine" 
McCollum, E. V., and Hoagland, D. R ., J. BioI. Chem., 1913, xvi, 305. 
McCollum, E . V., and Steen bock, H., Wisc. Agr. Exp. Sta. Res. Bull. 21, 1912. 
Pfeifferj Th., J. Landw., 1885, xxxiii, 149. Mitche I, H. S., and Kick, C. H., J. Agr. Res., 1927, xxxv, 857. 
Morgen, A., Beger, C., and We.thauser, F., Landw. Vers-Sta ., 1914, lxxxv, 1. 
Steenbock, H., Nelson, V. E., and Hart, E. B., Wise. Agr. Exp. Sta. Res. Bull. 36, 191.1. 
Honcamp, F., Koudela, St., and Muller, E., Biochem. Z., 1923, cxlii i, Ill. 
Hart, E. B., Humphrey, G. C., and Morrison, F. B., j. BioI. Chem., 1912, xiii, 133. 
Copenhagen Laboratory, cited by Buschmann, A., Landw. Vers.-Sta., 1907, ci, 16. 
Morgen, A., Beger, C., and Westhauser, F., Landw. Vers.-Sta., 1911, lxxv, 265. 
Voltz, W., Biochem. Z., 1920, cii, 151. 
Scheunert, A ..... Klein, W., and Steuber, M., Biochem. Z., 1922, <xxxiii, 137. 
Underhill, F. r., and Goldschmidt, S., J. Bio!. Chem., 1913, xv, 341. 
Mendel, L. B., and Rose,W. C., J.BioLChem., -19ll.x. _226. __ 
Serio, F., Biochem. Z., 1923, cxlii, 440. 
Meyers, V. C., and Fine, M. S., J. BioI. Chem., 1913, xv, 305. 
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R:fo:CORDEDDE'I'ERMINATIONS OF THE MINIMUM ENDOGENOUS URINARY NITROGEN OF HUMAN SUBJECTS 
Dayof Tot. Urinary N Body Weight N itrogen Per Protein Per 
Experiment gms. kgms. Kilo , grns. Kilo, gms. I nvestiga tor 
-----------
10 3.8 64.0 0.0594 0.37 Folin t 
4 3.76 69.7 0.0539 0.34 Landergren2 
5 3.5 70.5 0.0497 0.31 Falin l 
4 3.04 62.4 0.0487 0.31 Landergren2 
5 2.7 55.7 0.0485 0.30 Falin! 
8 3.12 63.5 0.0480 0.30 Klemperer3 
7 3.34 71.3 0.0+68 0.29 Landergren2 
7 2.42 57.5 0 . 0421 0.26 Roe hl' 
8 2.89 71.0 0.0407 0.25 Kocher5 
12 2.6 64.0 0.0406 0.25 Folin 1 
8 2.51 65.0 0.0395 0.25 Klemperer3 
19 2.98 76.2 0 . 0391 O.H Th o mas 6 
6 2.93 79. 2 0 . 0370 0.23 Kocher5 
9 2.25 61.4 0.0366 0.23 Graham & Poulton' 
11 2.13 60 .. ; 0.0352 0.22 Robison 8 
II 1. 99 57.8 0.03->4 0.22 Robison s 
6 2.01 88.0 0.0319 0.20 Klerckerll 
- -
1. 84 58.0 0.0317 0.20 Siven lO 
24 1. 58 65.3 0.0242 0.15 Smith ll 
71 1. 75 72 .5 0.0241 0.15 Deuel and others1!! 
NOTE: [t is interesting to note that Petren (J. Bio!. Chern., 1924,lxi, 355) in the clinical treatment 
of diabetic patients by means of diets very low in protein and carbohydrates and rich in fat , has ob-
tained extremely low values for the day's excretion of urinary nitrogen. When expressed per kilogram 
of body weight these values range from 0.023 to 0.035 gms. 
References: 
I. Folin, 0., Amer. J. Physio!., 1905, xiii, 117. 
2. Landergren, E., Skand. Arch . Physio!., 1903, xiv. 112. 
3. Klemperer, G., Z. klin. Med., 1889, xvi, 550. 
4. Roehl, W., Deutsch, Arch . klin. Med., 1905, lxxxiii, 523. 
5. Kocher, R. A., ibid., 1914, cxv, 82. 
6. Thomas, K., Arch. Anat. Physio!., Physio!. Abt., 1909,219. 
7. Graham, G., and Poulton, E . P., Quart, J. Med., 1912, vi, 82. 
8. Robison, R., Biochem. J., 1922, xvi, 131. See also Martin, C. J., and Robison, R ., ibid., 1922, 
xvi,407. 
9. Klereker, K. 0., Biochem. Z., 1907, iii, 45. 
10. Siven, V. 0., Skand. Arch. Physio!., 1900, x, 91. 
11. Smith, M., J. Bio!. Chern. 1925, lx v iii, 15. 
12. Deuel, H. J., Sand iford , I., Sandiford, K., and Boothby, W. M., J. bio!. Chern., 1928, lxxvi, 
391. 
The following are some of the more important empirical contributions to this 
problem: Lusk, 1890: Withdrawal of carbohydrate from the diet increases nitrogen 
catabolism. Lusk, 1899, and Cohn, 1900; Glycine is not a limiting tactor in nutrition 
as it may be synthesized in the body. Siven, 1900: Protein catabolism on a nitrogen-
free diet is less than during starvation. Landergren, 1902: Nitrogen catabolism on a 
nitrogen-free diet may be reduced to on.e-third of that during starvation. Rubner, 
1902: Protein catabolism reduced to 4% of total calories if excess of carbohydrate is 
provided. Lissauer,1903: Fecal nitrogen is largely of metabolic origin and not a food 
residue. Chittenden, 1904: The Voit standard of 1.7 gram protein per kilo body 
weight is excessive and that 0.8 gm. protein per kilo is quite sufficient; substantiated 
by F. G. Benedict, 1906. 
At this time, appeared Folin's differentiation between endogenous and exogenous 
protein catabolism. This stimulated a large ni.lmber of investigators to evaluate 
the endogenous or "wear and tear" nitrogen catabolis"'m for different species alnd under 
different dietary conditions. The following table taken from H. H. Mitchell (Bulletin 
67 of the National Research Council, 1929, and The Biochemistry of Amino Acids, 
The Chemical Catalogue Company, New York, 1929) presents the results of these 
efforts up to date. The column "protein per kilo" (nitrogen x 6.25), was inserted by 
the writer. These values were obtained on carbohydrate-rich and nitrogen-low, or 
nitrogen-free diets. 
During fasting some of the body protein is used for energy purpose with the re-
sultant increase in urinary nitrogen above the minimum values given in these tables. 
Thus Forbes and Kriss found (1926) the nitrogen excretion in coW'S during the 6th 
to 9th day of fasting to be equivalent to 0.6 gm. protein per kilo body weight. Car-
penter found (1928) the urina:ry nitrogen excretion during the 7th to 10th days 
fasting in a steer to be equivalent to 0.42 gms. of proteins per kilo body weight. 
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This compilation of data suggests the generalization that the minimum nitro-
gen needs are approximately the same for all classes of farm animals, and also of 
man. 
The variations in the values given in the table may be due to several causes, the 
most obvious of which are the presence of variable amounts of nitrogen in the food; 
the length of time of nitrogen starvation; possibly technical errors in the collection 
and analysis of the urine; difference due to condition of fatness, muscular develop-
ment, sex, and age. 
Assuming that 0.04 grams of urinary nitrog'en, equivalent to 0.25 grams of pro-
tein, per kilo body weight represents the minimum nitrogen catabolized, then this 
minimum is 40% of the estimate needs of Armsby or Sherman; 30% of Chittenden's 
or Siven's estimate; 15% of Voit's estimate. 
There need not, of course, be a very definlte relation between the minimum pro-
tein catabolized and the tood protein needed, on account of the great variations in the 
biolO'gical values of food proteins. Because of this variation, H. H. Mitchell pleads 
very cogently for a separation of the problem of protein requirement by the animal 
from the problem of protein values of food stuffs. Mitchell's argument deserves to 
be widely known, and it is therefore quoted in full: 
1. "The protein requirements of animals, as well as the protein values of feeds, 
are best expressed in terms of nitrogen, or of a conventional protein, such as the 
ordinary N x 6.25, rather than in terms of true protein. Throughout this report, the 
term 'protein' is used in this conventional sense. 
2. "The problem of protein requirements must be considered as separate and 
distinct from the problem of the protein values of feeds and rations, if permanent 
progress is to be made in respect to either. Hence the attempt to measure protein 
requirements in terms of digestible feed protein should be abandoned. Such expres-
sions of protein requirements have served a useful purpose in the p'ast, and may 
necessarily serve for several years to come until the information required for a more 
rational expression becomes available; but future investigational work may well be 
planned along other lines. 
3. "Protein requirements may be conveniently and rationally expressed in 
terms referable to the animal rather than to its feed. Although the percentage of 
nitrogen in the different nitrogenous compounds of the animal body varies greatly, 
the need for them, or for their precursors, the dietary amino acids, may be satisfac-
torily measured by the total nitrogen content of the tissue constituents catabolized 
endogenously, in the case of maintenance, or by the total nitrogen content of the 
tissue constituents catabolized endogenously, in the case' of maintenance, or by the 
total nitrogen content of the new tissues formed in growth, fattening and reproduction 
or by the total nitrogen content of the milk produced in lactation. These nitrogen 
values may for convenience be converted into conventional protein. 
4. "The use of such measures of protein requirements can be made to the best 
advantage only in conjunction with measures of the protein values of feeds based upon 
(a) the total nitrogen content of the feed, (b) the wastage of nitrogen in digestion, (c) 
the necessary wastage of absorbed nitrogen in the process of its conversion into tissue 
constituents of the constituents of body secretions, and (d) the supplementary 
relations between the available nitrogenous constituents of the feed and those of 
the other feeds with which it is commonly fed. 
It "follows, therefore, that the results obtained in the following study relative to 
protein requirements are not to be compared with values already current in the litera-
ture. Heretofore, protein requirements have been expressed in two ways, either in 
terms of digestible crude protein or in terms of digestible true protein. Statements 
thus expressed are ambiguous, since they are not related to protein of any definite or 
known biological value. In this report, protein requirements are expressed in terms of 
animal expenditures or storages of nitrogen, converted for convenience into conven-
tional protein (N x 6.25). They may be considered as representing the requirements 
for digestible crude protein possessing a biological value of 100. They are thus definite 
in their significance, minimal in the truest sense of the word, and adaptable to any 
protein mixture the biological value of which may be satisfactorily estimated." 
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APPENDIX 
It was noted in the text that the only available systematic data on 
the metabolism of growing animals are those published by Deighton on 
two sleeping pigs as measured directly in a calorimeter. We have com-
puted the area of these pigs by our formula (Fig. 5) and plotted their 
data in terms of calories per square meter in Figs. 38a and 38b. 
Benedict and Ritzman have recently measured the course of energy 
and nitrogen liberation during a ten-day fast of two steers. As some of 
our animals will soon reach the age of these steers, we have plotted, for 
purpose of comparison, these data (Figs. 39 and 40). We have computed 
the areas of these steers by our beef-area formula (Fig. 5) . 
It was noted in the text that the urinary nitrogen excretion is, 
above a certain minimum, directly proportional to the nitrogen intake. 
Figure 41, is presented to substantiate this statement. 
It was noted in the text that the environmental temperature under 
which our animals are housed is not kept constant. We do not know the 
influence of the environmental temperature on energ-y metabolism of 
farm animals, but Fig. 42 shows the order of influence of environmental 
temperature on metabolism of man and some laboratory animals. 
Figs. 43 and 44 show the influence of prolonged fasts on urea excre-
tion and on body weight. 
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Fig. 38a.-The Course of metabolism of fasting pigs at various ages. The measurements by 
Deighton. 1929, were made with a direct calorimetri c method while the ani mals were in deep 
sleep. The area. were recomputed by our formula (Fig. 5). 
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Fig. 38b.-Additional data on the metabolism of pigs by Deighton. 
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Fig. 39.-The course of heat production in fasting steers. From data by Benedict and Ritzman,. 
1927. The areas Were recomputed by our formula (Fig. 5). 
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DATA 
This bulletin presents data obtained up to and including March 31, 
1930. The following tables list and describe the animals measured. 
We are presenting only the data on age changes in energy production 
as measured in the morning before the usual morning feeding. We are 
not presenting the tabular data on time changes during fasting, for two 
reasons: First, in order to save the expense of publication; second, the 
fasting data are of interest only for showing the course of metabolism 
during fasting, and the lowest values for metabolic rates during a given 
fast. Both of these phenomena are amply demonstrated in the text by 
means of graphs, and the numerical data are not likely to be of sufficient 
additional imp01:tance to justify their publication at this time. 
It must be kept in mind that during the nursing period, while the 
animals were kept with their mothers, the stomachs were probably 
always full of milk while the measurements were made. 
DAIRY CALVES 
Herd No. 
and Sex Birth Dote Breed Birth Wt. Notes 
199 M 9-21-28 .T ersey Sold. 
818 F 9-26-28 Jersey 68 First oestrum 4-20-29. Bred 
1-17-30. 
553 M 10- 8-28 Holstein Sold. 
198 M 10-24-28 Jersey 50 Sold. 
279 M 10-25-28 Holstein 119 Has only one testicle. 
427 F 11- 6-28 . Guernsey 72 Bred 4-25-30. 
190 M 11-19-28 Jersey 72 Bred 4-22-30. 
819 F 11- 8-28 Jersey 62 
557 M 11-21-28 Holstein Sold. 
820 F 11-13-28 .T ersey 47 Free-martin twin of 191 M. 
191 M 11-13-28 Jersey 47 Twin of 820 F. Sold. 
193 M 12-22-28 Jersey 70 Sold. 
590 F 12-29-28 Holstein 75 
821 F 1- 1-29 Jersey 55 First oestrum 9-5-29. 
195 M 1- 9-29 Jersey 70 Sold. 
591 F 2-22-29 Holstein 84Y. 
517 M 3- 5-29 Holstein 90 Sold. 
156 M 3-22-29 Jersey 57Y. 
125 M 4-12-29 Jersey 63Y. 
822 F 4-21-29 Jersey 59 
127 M 4-26-29 Jersey 69 Born blind in one eye. Cas-
trated 11-21-29. 
592 F 5-21-29 Holstein 72 
823 F 6- 2-29 Jersey 51 "Full Fed". 
824 F 6-26-29 Jersey 60 "Full Fed". Died. 
549M 6-28-29 Holstein 110 
126 M 6-19-29 Jersey 72 Sold. 
164 M 5-30-29 Jersey 69 Sold. 
537 M 6- 6-29 Holstein 113 Sold. 
423 M 7- 8-29 Guernsey 65 Castrated 11-21-29. Died 
12-21-29. 
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Herd No. 
and Sex Birth Date Breed Birth WI. Notes 
571 M 7- 9-29 Holstein 91,U Died. 
593 F 7-30-29 Holstein 
509 M 8-11-29 Holstein 74,U 
266 M Jr. 8-13-29 Holstein 92;i 
128 M 8-17-29 Jersey 69 Sold. 
512 M 9-17-29 Holstein 86 
826 F 7-16-29 Jersey 55 Purchased. ,U-fed since 
11-1-29. 
825 F 7- 1-29 Jersey 57 Purchased. ,U-fed since 
11-1-29. 
594 F 10-25-29 Holstein 86;i 
199 M Jr. 10-25-29 Jersey 41;i Full brother to 199 M. 
595 F 11- 5-29 Holstein 96,U 
596 F 11-11-29 Holstein 82;i 
827 F 11-14-29 Jersey 49,U Full sister to 821. 
597 F 11-22-29 Holstein 70 
428 F 12- 1-29 Guernsey 67 
828 F 12-13-29 Jersey 58 
599 F 12-16-29 Holstein 83 
575 M 12-28-29 Holstein 92 
829 F 12-29-29 Jersey 70;i 
600 F 1-10-30 Holstein 83,U 
830 F I-IS-3d Jersey 41 
831 F 2- 1-30 Jersey 58 
601 F 2- 5-30 Holstein 82;i 
BEEF CALVES 
Herd No. and Sex Birth Date Notes 
808 M 10- 7-28 
810 F 10-10-28 Weaned 8-24-29. Observed oes-
trum 9-7-29 
813 F 11-12-28 Weaned 8-24-29. First observed 
oestrum 9-13-29. 
814 M 12- 3-28 Died. 
815 M 12- 9-28 Weaned 8-6-29. 
816 F 12-19-28 Weaned 8-6-29. 
901 HM 2-26-29 
901 SM 2-21-29 This is the only Shorthorn. 
HORSES 
Number and Se."( Birlh Date Notes 
15 F 3-19-29 "Full Fed". 
16 M 3-26-29 "Half Fed". 
17 M 4-15-29 "Full Fed". 
18 F 4-22-29 "Half Fed". 
19 M 2-23-29 "Half Fed". 
20 F 2- 1-29 "Full Fed". 
7F 5-15-29 Saddle horse. 
8F 7- 8-29 
Colts were weaned September 9, 1929. 
The colts were always with their mothers during nursing period and the measure-
ments were usually taken immediately after the nursing. 
The full-fed colts are allowed to have all the grain and hay they will clean up. 
fhe half-fed colts were given exactly one-half of the hay and one-half of the grain 
taken by the tull-ted. This was charged January 3, 1930, when the half-fed were 
given all the hay they will clean up, but qnly half of the grain of the full-fed. 
The a'nimals were measured while standing since February, 1930. All alnimals were 
of the Percheron breed except No.7, which is a Saddle horse. 
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SWINE 
The Chester White pi~s, 1 F,3 F,4 M, 5 M, 6 M, are litter mates born May 28, 
1929, and weaned July 22, '1929. The Duroc-Jersey pigs, 35 M (died), 36 F, 33 M, 
34 F, 37 F, 38 F, 31 M (died), 33 F, 39 F, 34 M, are likewise litter mates born August 
29, 1929. They were orphaned at a very early age (61 days) and during the cold 
season with consequent suffering from cold and malnutrition. The birth weights of 
the Duroe-Jerseys ra'nged from lIb. for 33 F, through 1.6 lb. for 34 M, to 2.8 which 
was the weight for the others. 
The pigs had food in front of them at all times; and while nursing, they were 
a'iways with their mother so that the data do not represent fasting metabolism, but 
resting metabolism under "normal" feed conditions. 
Number and Sex 
1330 M 
1332 F 
1336 F 
1369 F 
1370 F 
1371 F 
1372 F 
1397 F 
1404 F 
1430 F 
SHEEP 
Birth Date 
2-16-29 
2-18-29 
2-16-29 
1-25-30 
1-27-30 
1-27-30 
2-27-30 
2- 7-30 
2-19-30 
3- 5-30 
Notes 
Weaned 6-8-29. Castrated 7-18-29. 
Weaned 6-8-29. Bred 11-24-29. 
Weaned 2-8-29. Bred 11-24-29. 
Died 3-29-30. 
All the lambs are of the Dorset breed. The lambs are with their mothers 
while nursing, and the records during the nursing period therefore represent measure-
ments usually immediately after feeding. 
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1. DAIRY CATTLE 
Management, Feed Consumption and Growth Data 
The experimental data taken on all animals include: weights and 
measurements in five linear dimensions at birth, daily weights up to ten 
days, weekly weights until two months, and monthly weights thereafter. 
All weights after birth were taken in the morning about two hours after 
feeding and the monthly weights used are the averages of weights 
taken on three successive days. The linear measurements were taken 
at monthly intervals after birth. The measurements taken were: (1) 
Height at withers, (2) Heart girth behind elbow joint, (3) Width of 
hips, (4) Point of withers to a line between hips, and (5) Point of shoul-
ders to ischium. The measurement, height at withers, is the average of 
three separate measurements, each taken after moving the animal to a 
new position. All qthers are single measurements. 
The feed was weighed to each animal twice daily and any feed not 
eaten within a reasonable period of time (approximately one hour) was 
weighed back. The average composition of the various feeding stuffs 
of like grade as given by Henry & Morrison in the 19th revised edition 
of Feeds and Feeding" were used in computing the Feed Equivalents. 
The grain mixture fed from birth until 6 to 8 month" of age con-
sisted of 300 pounds ground No.2 corn, 300 pounds ground No.3 oats, 
100 pounds standard wheat bran, 150 pounds linseed oil meal (0. P.) 50 
pounds molasses dried beet pulp and 5 pounds salt. The whole milk 
and skimmilk used was the mixed milk (pasteurized) from the Ex-
periment Station dairy herd. The whole milk was standardized to 3.7 
per cent fat and contained on the average about 9.25 per cent solid-not-
fat. Between the ages of 6 and 8 months, varying somewhat with the 
individual, the grain mixture was changed to 400 pounds ground No. 2 
corn, 300 pounds ground No.3 oats, 200 pounds standard wheat bran, 
50 pounds linseed oil meal (0. P.), 50 pounds corn gluten meal and 10 
pounds salt. The hay fed was U. S. No.1 leafy or U. S. No.2 extra 
leafy dairy alfalfa. All animals were fed as liberally as it was believed 
good herd practice warranted. 
The tables presented give separately the complete data obtained on 
each individual animal. The J ersey, Holst~in, and Guernsey breeds are 
represented. When the letter B follows a number it indicates a male 
calf. Otherwise the animal is a female. Animals numbered below 200 and 
800 or above are Jerseys; animals numbered 200 and under 300, also 500 
and under 800 are Holsteins; and animals numbered 400 and under 500 
are Guernseys. 
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The last column which gi ves the energy actually expended at rest 
(lying) as determined by metabolism measurements twelve hours after 
feeding represents data taken by Dr. Samuel Brody of this station and is 
included for purposes of comparison with the net energy consumed in 
the feed after Armsby. The significance of these data is discussed by Dr. 
Brody in a separate section of this publication. 
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: . Lineer Measurements De1lz Feed C~nsumpt1on' 
:point: Energy 
:or: Ex-
: : :w1th_: pend-
:Hsart: : ere :Po1nt Estimated Feed ad 
~!I.1ght ~G;!~h~ ; li~e ~ '~~u.l_~ __ -:-lF~.!..!e!.':d~~.:;n.t;€i"';S2.t~: uO!r:.:f'"'s!.....:-__ +_....!!E.!l.9U~i!.:v~e!.!1:!!e!.!!n!!t __ ~!.t 
: : .. t :hind :Width: be- :derB : :::: :Crude: Net (ly-
:Woight:With- ,Elbo.: or :t"een:to IB-: : :Beet:Whole:Skim_: Dry :Pro- :Energy ing) 
ers :Jo1nt:R1ps: H1p~!ch1u:m :Gre1n: Hay:Pulp:M1lk :mllk :Metter:te1n :,Armsby daily" 
days lbs. 
Birth-
30 
om. em .. em. om. om .. lbs. lbs. lbs. lbs. 
.27 
4.60 
6.53 
lb.. Ibs. 
.625 
1.373 
lbs .. oal. oal. 
31-~0 
e i-ItO 
59 65.8 
78 70.1 
126 76.3 
72.5 14.2 35.5 55.0 
76.0 16.2 39.0 71.0 
86.0 18.3 44.0 61.0 
.96 1.06 9.60 2.622 
.151 1334 1075 
.310 2191 1761 
.695 2737 2672 
91_120 175 82.4 
121-150 225 a8.2 106.0 23.7 53.0 103.5 2.50 2.50 
151-180 277 93.5 114.0 26.5 57.5 109.0 2.33 2.33 
181-210 328 97.9 121.0 28.5 63.0 113.0 3.81 3.81 
211-240 359 97.9 116.5 27.7 61.5 112.0 4.00 4.00 
A.IliJlal No. 818 
106 76.0 84.0 17.0 41.0 76.0 .21 .21 
143 81.0 86.3 19.2 4~.0 83.3 1.08 1.08 
91-120 185 86.3 95.:1 22.5 32.11 93./5 2.01 2.01 
121-130 237 89.9 105.5 25.7 59.11 102.3 2.38 2.38 
1el-180 291 103.6 115.15 Z8.0 63.0 107.15 2.88 2.88 
181-ZIO 333 109.4122.3 29.7 ~3.0 113.0 3.95 3.90 
211-2~0 374 103.5 128.0 31.11 66.0 119.0 4.00 .... 00 
ZU-270 UG 106.1 131.0 33.0 70.0 121.11 4.16 4.16 
271-300 460 107.0 136.0 34.2 70.11 123.15 5.00 5.00 
:501-3:50 417 109.7 141.0 33.8 72.0 128.3 5.16 5.16 
331-360 1123 111.4 144.0 3~.1I 75.0 133.3 5.16 5.16 .66 
361-390 360 112.6 146.5 36.7 78.0 13~.3 5.00 5.00 2.00 
3n-420 610 114.4 151.0 38.0 79.5 14.0.5 5.16 .5.68 2.06 
421-450 653 116.2 156.0 40.0 79.5 142.0 .5.00 5.97 2.00 
451-480 689 118.8 159.5 41.5 79.5 143.0 5.16 5.93 2.06 
Alli"",l No. 279 B 
4.60 
6.60 
Birth-30 135 79.0 87.0 19.5 45.5 8~.0 .058 .058 9.33 
158 81.8 92.11 20.2 47.15 90.0 .37 .57 
202 86.5 100.0 22.5 51.5 95.0 1.6e 1.60 
91-120 275 94.3 110.:1 25.7 56.0 105.0 2.88 2.88 
121-150 345 100"2 119.5 28.2 61.0 113.0 2.78 2.78 
151-180 415 109.1 128.0 30.7 68.0 118.5 3.96 3.96 
181-210 465 ll2.7 135.5 32.5 71.5 128.0 4.13 4.13 
211-2~0 541 lll.9 140.5 34.0 73.5 129.5 ~.23 4.23 
241-270 603 115.4 146.0 35.2 75.0 131.5 
271-300 682 ll8.1 152.5 37.7 77.5 137.5 
301-330 745 120.1 157.5 38.0 83.5 143.5 
331-360 770 121.2 159.5 38.2 87.5 151.0 
361-390 809 123.3 162.0 39.0 85.5 155.0 
391-420 865 126.0 166.3 40.7 85.5 153.0 
421-~50 912 127.4 171.0 42.5 85.5 153.0 
14.46 4.910 1.130 4194 3377 
16.20 6.111 1.368 50n 4383 
14.93 5.678 1.269 4702 4762 
6.66 7.528 1.401 5150 5500 
7.192 1.U4 4510 5878 
.~25 .le! ~ 1334 H99 
.25 1.300 .392 2181 1993 
11.45 3.079 .7&", 2828 27lS 
14.46 5.054 1.154 4351 3736 
16.153 ~.28' ].4015 520' 4353 
14.93 6. ~67 1.4315 5308 4911 
4.00 7.517 1.342 ~923 509a 
7.212 1. 206 «O~ 5"" 
7.MO 1.253 4583 5700 
11.990 1.431 5388 6449 
9.278 1.47~ 5560 651~ 
9.339 1.461 5619 6449 
9.176 1.~49 5567 67:50 
9.944 1.572 5923 7398 
10.062 1.593 5899 6"4 
10.173 1.609 6008 
16.53 4.520 1.110 4127 3758 
16.53 6.828 1.496 5537 6734 
14.93 6.490 1.405 5198 5413 
16.538.775 1.822 6727 6445 
16.00 9.022 1.832 6806 8275 
15.46 9.135 1.797 6770 8310 
9078 
9010 
9482 
10540 
10771 
• ,liS aeterminod 67 metabOlism me&:-"urements twelve hours aiier feeding. 
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Linear Measurements 
:polnt: 
: ot: 
Heart: :wlth-: 
A.ll1ma 1 No. 427 
Girth: : era :polnt 
Deily Feed consumption 
,Ellergy 
,Ex-
:pend-
Est1ma ted Feed ! ed 
;Be1g11t 
: at 
'IIe1gbt:w1 tb-
be- : : to : or : 
hind: :11ne :ehoul-: 
Feeding stutfs Eq~1vale~t ~~!et 
Elbow:Wldth: be- : dara : 
Jo1nt: ot :tween:to I8-: : ;B •• t;'llbOle Sk1m-; Dry ;~~~~e;~:;gy;1;~i 
er. :H1 S ,Hi. ,chium : Glrtill , !Ia ,Pu1 ,milk m1lk ::-Iatt.r:~e1ll :A.rmbs ,dall 
ay. 8. em. om. om. om. om. B. S. B. B. B. 8. S. 06... oe. .. 
B1rtb-39 8& 74.0 78.0 17.0 39.0 72.5 .08 .08 6.40 1.014 .247 1943 1572 
138 81.5 90.0 20.0 45.0 8&.5 .44 .44 
198 88.5 101.5 2~.5 50.0 99.5 1.21 1.21 
91-120 244 93.3 107.0 25.7 5~.5 103.5 1.6& 1.66 
121-150 293 97.7 115.5 28.5 57.0 108.5 2.30 2.30 
151-180 336 101.8 121.5 30.0 &1.0 114.5 3.00 3.00 
181-210 367 104.7 124.5 30.7 &5.5 119.5 3.63 3.63 
211-240 402 105.7 130.2 32.0 68.5 124.0 4.28 4.28 
241-270 444 106.9 135.7 33.5 71.0 126.5 5.1& 5.1& 
271-MO 485 109.0 139.0 34.5 73.0 128.5 5.16 6.1& 
301-330 530 111.0 141.5 35.5 76.0 134.5 5.1& 5.1& 2.00 
331-3&0 5&1 112.5 145.5 3&.7 76.p 140.0 5.14 4.19 2.06 
361-~90 584 114.2 148.5 37.7 74.0 140.5 4.72 5.81 2200 
391-420 611 115.& 150.5 39.0 72.ll 140.0 ll.16 &.10 2.06 
7.26 2.33 2.009 .475 2923 2047 
12.~3 3.401 .832 309& 2776 
14.73 4.450 1.059 3935 3841 
16.53 5.782 1.320 4898 4243 
16.00 6.993 1.512 5594 505~ 
13.96 7.916 1.619 :;981 557S; 
B1rth-
30 
~1-&0 
61-90 
",,1_1 No. HOB 
91 72.5 iO.O 16.0 38.5 7e.5 
135 79.7 89.0 19.2 44.7 86.2 .41 .41 
187 86.5 98 21.7 50.2 99.2 . 66 .66 
91-120 244 92.6 108.5 24.2 54.5 108.5 1.23 .78 
121-150 309 99.1 121.5 28.2 60.0 1LO 2.08 2.08 
151-160 367 102.7 127.5 30.2 65.5 114.5 2.20 2.20 
2.81 2.81 
",,1m1 No. ell 
4.60 
6.26 
7.717 1.289 4715 5194 
9.278 1.47 & 5560 5682 
9.278 1.476 5560 5680' 
9.464 1.494 6140 61&1 
9.222 1.454 &056 7068> 
9.687 1.533 &04& 7091j 
10.328 1.634 6479 6495 
.625 .161 1334 1477 
1.585 .342 2267 1880 
3.86 5.60 2.367 .584 2790 2526 
12.93 3.086 .794 3051 3620 
16.53 5.386 1.254 4556 4947 
16.00 5.550 1.271 4712 5716 
16.53 6.702 1. 474 5461 5986 
B1rth-30 73 68.3 76.5 15.0 39.5 ?l.5 .02 .02 4.40 .633 .150 1297 1231 
31-60 
61-90 
105 74.6 83.0 1&.5 44.0 80.5 
139 79.8 89.0 18.5 48.0 90.0 
91-120 173 85.0 95.5 20.7 50.5 100.0 1.05 1.05 
121-150 217 90.1 103.0 23.2 55.5 102.0 1.85 1.85 
151-180 267 93.8 111.5 25.5 62.5 105.0 2.21 2.21 
181-210 312 97.7 118.0 27.7 65.0 112.5 2.90 2.90 
211-UO 342 100.9 121.5 29.1 66.5 117.0 3.70 3.70 
241-270 374 102.9 126.5 30.2 68.5 121.5 4.13 4.13 
271-300 406 105.3 131.5 31.7 69.0 126.0 3.95 3.15 
301-330 436 106.9 134.0 33.0 71.0 127.5 4.58 4.58 2.00 
331-360 482 112.7 137.5 34.2 75.0 129.0 5.12 4.87 2.0& 
351-390 526 114.8 142.5 35.5 75.0 133.0 5.00 5.91 2.00 
391-420 561 112.1 147.0 37.0 74.0 133.5 5.1& 6.05 2.06 
421-450 588 113.9 149.0 38.2 75.5 134.5 
7.40 .26 1.733 .367 2612 1856 
10.53 2.357 .519 2309 2192 
12.13 3.093 .777 Z8n 3244 
15.66 4.905 1.159 4306 4314 
15.00 5.567 1.274 4723 5066 
6.93 5.9B 1.137 41el5 531!! 
5.670 1.115 4075 4999 
7.425 1.181 4450 5:50B 
7.102 1.130 4257 5034 
8.421 1.328 5114 5876 
9.168 1.445 5617 6555 
10.007 1.584 5879 7138 
10.28Z 1.627 6050 &917 
• AS determined by metabolism measurements tweITo hours after reeding. 
88 MISSOURI AGRICULTURAL EXPERIMENT STATION 
AIl111181 No. 5578 
Lloeer M'3aeurement& Deli7 Fe~d Consu..roptlon 
:polnt: I!:ner~y 
: of : Ex-
: wltb.- : pend-
:Beert: : ere : Polnt Estimated Feed ed 
He igb t ~ 0 ~~~b ~ ~ 1 ~~ e ~ s~;'u 1- __ -;FC'e:.::e:::d"'17o .. e-'s""t"'u;"f'"'f'"'S:......-:-__ c--=E"'"9~u ~1 v~.!.;l"e",n~t:......__ ~!e t 
AS· 
: at :hlnd : Wldth: be- : dare : : :: :Crud e : Net (1y-
:1I'eight With- :Elbow: or : tweeo:to Ie.. :Beet:Whole:Sklm-: ory :pro- :l!:nergy ing) 
era :Joint:Rlpe :Filps: :ohlum Orelr.: RaV;FUlp "m.l1k :ml1k :Mstter: teln :Artnsby dallY: 
day. Ibe. em. om. om. om. om. Ibs. Ibs. Ibs. Ibs. Ibs. lb • • l ,bs. cs 1. oal. 
Birth-
SO 127 78.8 86.0 20 . 0 43.S 
85.2 101.0 24.0 48 . 0 
86.~ .041 .041 
31-60 .325 .325 
61-90 250 
91-120 308 
g1.0 108.5 '2'6.7 53.0 103.0 l.13 l.13 
96.3 115.0 29.0 57.0 109.0 l.86 l.86 
121-160 384 101.6 123.5 3l.7 61.0 117.5 2.83 2 . 83 
~1-180 462 105.7 131.0 34.0 66.5 120.5 3.00 3.00 
181-210 519 108 . 2 139~0 36.5 69.0 125.0 ".13 4.13 
AIll11181 No. 820 
Blrtb-30 61 68.0 66.5 14.5 36.0 65.5 
31-60 
61-90 
91-120 
86 72.5 7e.~ 16.7 3~.5 75.5 .33 .33 
118 77.6 85.519.5 45 . 0 82 . 5 1.03 1.03 
157 84.0 94.52l.7 48.0 88 . 0 1.10 1.10 
121-150 200 89.3 104.0 24.0 51.0 H.5 1.Q5 1.95 
151-180 250 94.& 111.027.0 58.0 105.0 2.06 2.06 
181-210 29' 99.5 116.529.7 59.5 111.0 2.68 2.e8 
211-240 337 102.5 122.551.5 61.0 111.0 3.33 3 . 33 
241-270 ~55 103.8 127.031.7 65.0 116.0 3.53 3.53 
271-300 368 104.5 129.532;5 68.5 122.0 3 . 95 3.95 
301-530 407 105.5 133.534.0 12.0 121.5 4.05 3.951.70 
331-360 450 108 . 0 '138.535.2 71.5 124.0 5.13 4.82 1.86 
361-390 "9 110.5 l41.0 36 . 2 70.0 l28.5 5.13 5.962.00 
391-420 509 112.6 144.036.7 71.5 130.5 5.50 5.97 2.06 
421-450 542 114.6 148.038.0 74.5 1112.0 
A.llimal No. 1935 
B1 !'til-
30 
31-60 
61-90 
93 ?4.2 79.016. 7 40.0 76.0 
138 81.e 90.019 . 7 46.5 88.5 
1?7 87.3 98.0 21.7 51.5 98 . 0 
91-120 226 95.1 111.025.2 57.0 102.0 
121-150 282 99.9 118.027.7 63.0 105.0 
.42 .42 
.81 .81 
1. 46 1.46 
1.761.76 
un-180 335 101.5 IP.l.0 28.5 65.0 112.5 2.352.35 
181-210 389 105.4 128.5 30.7 67.5 119.5 3.56 3.56 
211-240 441 108.4 134'.531.7 71.5 127.0 4.134.13 
4.40 4.40 .43 
7.00 l.023 .257 2074 1961 
2.66 7.53 1.691 .476, 2204 2312 
3 . 15 
6.53 
15.40 3 . 567 .927 3454 4105 
14.93 4.8~1 1.127 4182 4486 
16.53 6.737 1. 480 5479 5473 
16.00 6.993 1.512 55~2 7272 
16.53 9.081 1.812 6911 7716 
.428 .110 914 
1. 482 .328 2257 
135~ 
1640 
1.86 8.73 2."2 .707 2922 2192 
4 . !l0 
7.66 
12.33 3.203 .799 2975 3071 
16.06 5.104 1.197 .. 45 4164 
16.00 5.297 1. 229 4558 4387 
16.53 6.46? 1.435 5317 5657 
7.46 6.741 1.286 4734 5398 
1. 33 6.486 1. 087 4035 559. 
7.102 1.130 4256 5299 
7.3481.158 4483 5396 
9.113 1. 438 5588 6796 
10. 168 1. 610 5991 7110 
10.509 1. 661 6272 71M 
. 653 .168 1392 1549 
1. 798 
2.33 8.40 5.459 
13 . 80 3.998 
.3942683 In8 
. 618 2770 27e2 
.922 3581 4016 
15.40 4.696 1.069 4141 482. 
16.535.873 1.286 49534909 
16.00 8. 002 1. 633 6210 5361 
15.53 9.082 1.922 6914 5707 
16.53 9.007 1.908 7250 6020 
*u determined by metebol1em measurements twelve hours atter reeding. 
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AD lrual No. 5S10 
____ ~L~l~n·~.Ur~M~ •• ~.~U~~~p~~~i~~i~~~--~--------~~~i~lLY~F~.~.~d~CO~n~.~um~p~ti~o~n~ __________ :Energy 
: or : :E:x-
:wltb-; :peDd-
:Rsert : ere :Point Est1mated Feed :ed 
:Clrtb : to : of Feed1ng Stutts Eguivalent :at 
Eelght: be- : 11n9 : shoul" : : ;rest 
at :blnd Width: be ... :dere :::: :crude: Net : (ly-
Weight w1th- :Elbow of ttwesn:to Is- : : Beet:Wbolo;$k,lm-: DrY :Pro- :Energy :1ng )_ 
Jo_ em. :J~!~t o~~pS:b~~~ :C~!~ Cr%;~:IU:~:rs;~:mtg~. :ig~. :Mibi:r:t1&~. :A~:~~l:d:;i: days 
81 rtb-
30 
31-60 
61-90 
ge 74.6 80;0 17.7 3~.5 77.0 . 02 .02 
154 83.Z ;3.0 20.7 46.5 Idl.D .4Q .49 
216 93. 4 103.5 23 .0 ~1. 5 99.5 .56 .5& 
91-lEQ 2'.2 9 6 .3 112.025.5 56.5 106.0 1.56 1.58 
121-150 32' 101.1 )19.0 28.5 60.5 112.5 1.66 1.88 
151-160 368 10'.1 123 . 030 .2 &1.0 114.5 2.?l 2.?l 
181-ZW 4lE 107.2 12e..5 32.0 65.0 117.0 3.53 3.53 
211-~40 452 109.& 133.5 35 .0 '1.0 123.0 5.06 C.O& 
241-270 48:'!. 111.3 136.5 34.0 76.5 128.0 5.08 5.09 .'730 
2?l-300 ~33 113.1 142.034.5 ".5 131.0 ~.13 4.'62.00 
301-330 ~82 11,., 141.536.' ".5 134.0 5.&3 5.59 1.93 
331-360 634 119.3 14&.5 36.5 79.5 139.5 6.00 5.93 2.00 
&.30 6.2& 2.15 
Animal No. 821 
8.6& 1.212 .309 2533 1'&6 
6.8& 3.73 2.456 .598 3642 2232 
13.0& 2.302 .664 2484 3132 
16.33 4.464 1.096 40'5 3892 
1&.00 4.9'3 1.1'4 4359 4'4& 
1&.53 6.522 1."4 5350 5343 
1&.00 '.938 1.536 6121 5418 
1&.53 10. '34 2.0'6 '818 5'~5 
1. &0 9.359 1. 521 57&& 5598 
9.071 1. 430 5580 83'3 
10.265 1.622 8226 7410 
10.910 1. 724 6520 7311 
11.489 1.815 en8 7559 
81 rtb-
30 63 68 . 5 '0.0 14.5 36.0 &&.5 4.&0 
.625 .1&1 1334 1272 
31-60 
&1-90 
?7 72.0 ".0 15.5 38.5 75.5 .17 
98 75.4 102.0 1'.0 42.0 '9.~ .66 
.1' 
• &6 
5.&0 1.067 .24& 1811 1&59 
6.60 1.33 2.218 .479 2831 1962 
91-120 132 80.4 114.0 19.0 46.0 90.5 1.08 1.08 
121-150 1" 86.4 98.0 21.5 51.0 99.5 1.79 1.'9 
151-180 223 91.6 101.5 24.0 56.0 104.0 2.53 2.53 
181-210 2'0 94.9 108.' 2&.0 59.0 109.0 3.10 3.tO 
211-240 31'9 98.2 119.0 28.0 62.0 114.0 3.&~ 3.&5 
241-270 355 100.0 123.0 29.2 &7.8 115.5 4.00 4.00 1.0 
2.?l-300 389 101.3 126.5 30.0 70.5 119.5 4.11 3.83 2.06 
301-330 42' 104.5 131 .0 31.0 70.0 124.5 4.00 3.88 2 .00 
331-3&0 45& 10'.3 135.5 32.5 7~.0 12'.5 4.13 4.13 2.0& 
3&1-390 480 108.8 139.0 34.2 69.5 131.5 4.13 3.92 2.0& 
B1rtb-
30 
51-60 
61-90 
91-120 
!ll1mal No. 1958 
85 ?l.0 '6.5 15.5 39.5 75.5 
119 '6.8 85.5 18.0 42.5 84.5 .306 .305 
1&& 82.5 93.5 20.7 4'.0 92.5 .850 .850 
218 88.2 103.5 23.5 55.0 100.5 1.1&0 1.160 
121-150 272 92.9 111.525.5 59.5 104.0 1.960 1.960 
151-180 339 97.4 119.02'.7 &2.5 111.5 2.730 2.730 
\ 
181-210 404 100.5 127.5129.2 &&.5 120.C 3.830 3.830 
211-240 455 103.5 133.0 30.5 72.5 128.0 3.930 3.930 
241-270 521 106.7 139.0 32.5 76.0 130.0 4.&&0 4.&60 
211-300 569 113.5 144.5 34.5 74.5 132.5 5.510 5.510 1.96 
6.260 6.210 2.00 
4.60 
5.60 
&.13 2.553 • 5~6 20&6 3064 
13.80 4.593 1.063 3945 3557 
16.00 &.145 1.28& 5078 3947 
16.53 '.225 1.542 5780 5004 
4.80 '.043 1.691 4647 4951 
,. 28~ 1. 335 43~9 4881 
7.325 1.151 4~18 5779 
7.268 1.1<4 4448 5953 
7.617 1.199 465~ 8027 
'.425 1.1&8 4564 
• &25 ,181 )::34 1687 
1.512 .287 1980 
5.00 4.46 2.653 .599 3024 2828 
12.00 3.279 .808 2995 3343 
14.86 5.004 1.154 4285 3827 
1&.00 &.508 1.430 5298 4649 
18.53 8.540 1. '82 6584 5131 
16.53 8.721 1.812 8694 5777 
16.00 9.985 2.012 ,*22 8560 
12.26 12.96 2.144 eooo 7387 
11.39 1.801 &907 7600 
• ... a determInea 67 metl.6011BrA measurements twalT. hours afier f eedi:c.s:. 
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.a..nL!D3 1 No. 5Ql 
Linear Measurements Daily Feed conswuotioQ 
:P0111t: 
. . ot: 
:w1tb-: 
Heart: : era: po1nt 
: Energy 
:i!J:-
: pend-
Estimated Feed :ed 
Clrtb.: : to : ot Feed n5 Stutts equlvslent :at 
be- : : l1ne : aboul- : : : rest 
ASO 
Reish t 
et 
Weight 11'1 tb-
ere 
bind :W1dtb: be- : darB 
!lbow: ot : tween: to 15-
J01nt:Rlps :H1p6 :oblum 
Beet; Whole Skiro-~ Dry ~ ~~~~.~ ~:;gy~ mi 
Grai.e. Hay Pulp:M11k milk :Matter: telc :A.rmbay:dal1Y: 
deys lhe. em. om. em. em. em. lbe. Ibs. Ibs. Ibs. Ibs. ths. Ibs. cal. oal. 
Blrth-
30 95 73.8 80.0 18.5 37.0 75.0 7.00 .952 .240 2031 1944 
3m-60 121 
61-00 165 
n-120 217 
121-150 260 
78.1 88.5 10.7 40.0 81.0 
84.6 98.522.0 44.5 90.0 
.40 .40 
.76 .76 
91.1 106.0 U.S 51.5 97.0 1.56 1.56 
95.8 111.0 26.5 58.0 104.0 2.51 2.51 
151-180312 100.2 119.026.7 60.5 109.0 3.103.10 
161-210373 103.4 126.530.7 65.5 109.5 4.014.01 
211-240 409 105.6 130.5 31.7 70.0 115.5 3.61 3.96 1.13 
241-270 439 108.5 135.0 32.7 70.0 124.5 4.65 4.08 2.06 
271-300 463 110.6 136.034.0 70.0 126.5 4.69 4.94 4.00 
301-330 496 113.2 140.5 35.7 71.0 129.5 4.55 4.63 2.06 
Blrtb-
30 112 
31-60 154 
61-90 201 
91-120 255 
121-150 321 
151-180 387 
181-210 454 
.lnlma 1 No. 517B 
77.1 84.0 18.2 40.0 81.0 .033 .033 
82.5 93.0 20.2 44.0 88.5 .491 .491 
88.8 101.0 23.0 49.5 97.0 1.15 1.15 
93.6 108.5 25.7 55.0 103.0 2.01 2.01 
98.9 121.0 27.5 56.0 113.0 2.88 2.88 
103.0 126.5 28.2 60.5 120.0 3.48 3.48 
106.4 132.5 30.2 08.0 125.5 4.36 4.36 .26 
211-240 523 110.1 139.5 31.? 73.0 133.5 5.21 5.21 1.86 
241-270 585 113.4 146.0 33.0 73.0 139.5 6.13 6.13 2.00 
6.65 6.60 1.90 
Blrtll-
30 
31-60 
61-90 
Animal No. 156B 
65 67.5 71.0 13.7 34 .. 0 71.5 
101 76.4 81.0 16.7 42.5 81.5 .06 .06 
91-120 l.95 88.0 100.5 22.0 53.0 100.5 .93 .93 
121.150 2" 97.6 109.5 24.2 57.5 104.5 1.40 1.40 
l.51-180 300 100.6 l.l8.5 26.0 61.5 109.5 2.31 2.31 
lBl-210 360 100.15 127.0 25.2 63.0 114.0 2.90 2.90 .73 
211-240 412 104.4. l34.0 30.2 66.0 l.l9.5 3.61 3.56 1.03 
841-270 455 107.2 139.5 31.5 68.5 126.0 3.86 3.94 1.n 
4.86 4.86 2.0& 
8.93 2.802.211 .038 3429 2274 
13.13 2.668 .727 2715 3052 
15.86 4.381 1.072 3987 3364 
16.00 6. 109 1.364 5054 4504 
16.53 7.224 H562 5780 4660 
16.53 8.865 1.836 6782 5394 
4.80 7.591 1. 326 4981 5431 
8.488 1.338 51n 5920 
9.033 1. 415 5499 6203 
8.534 1.345 0189 6427 
8.53 1.219 .311 2510 2020 
4.00 6.00 2.220 .58. 2843 2562 
14.73 3.531 .905 3372 2919 
16.00 5.207 1.213 4501 3801 
16.53 6.826 1.496 5535 4964 
16.53 7.909 1.676 6195 5496 
16.00 9.465 1.n4 7113 6066 
24.30 11.970 2.509 9379 7201 
6.00 
6.00 
11.208 1. 772 6783 7956 
12.087 1. n2 7318 
.B16 
.923 
1.20 7.00 1.549 
8.30 2.497 
.210 1740 112B 
.228 1805 1617 
.440 1833 2670 
.;95 2211 2l.5B 
11.20 3.63l. .646 3144 3492 
14.96 5.645 1.264 4685 4006 
16.00 6.879 1.488 5548 4825 
16.53 8.194 1.717 6416 5,"9 
16.00 8.704 1.783 6689 5924 
4.80 9.412 l..615 6091 639& 
',,&a determined by .. i660113: measuremtlDta twelve hours atter reeding. 
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Animal No. 125\!. 
Linear Measuremecte 
!)aUY Feed consumpt Ion 
POIDt : :ZIIo"IIT 
of . : IX-
Vllth .. : EBtlm.eted Feed :pcd-
Heart 
Glrtb 
8elgbt be-
era : Polnt Equivalent :e4 
1 ;~e ~ S~~tll ____ -,-F;:;ee:::d::l:.::D"g~S.:;tu::f,",f-=S,-_.....; __ "-! __ ..,... ___ :~ ~!et 
et b 1 nd 
Welgbt witb- ElbOW 
Wldtb 
of 
Hips 
~::eD~t~e~:_ . : Beet:Whole!Sklru-; Dry ~~~~. ~:~~ ~ i!~j 
era Joint !l1po · ohlum Grsi.n · llay:pu1p·m11k ·milk :Matter:t.1D ArlllSby : dallz" 
days lb •. om. om. om. em. om. lb.. lb •• 1bs. lb.. lb.. lb •• lb.. oa1. oal. 
Bl rtb-
~O 75 71.7 75.5 15.5 33.5 ?l.0 
79.8 86.5 18.7 42 . 0 81 . 0 
86.1 97.0 22.2 50.5 92.5 
.320 .320 
.78 .79 
31-60 118 
61-90 172 
91-120 219 90.4 105 . 0 25.0 55.5 99.5 1.22 1.22 
121-150 275 94.9 112.0 27.5 60.0 109.5 1.95 1.95 
151-190 344 99.3 120. 5 29.5 64.0 1111.0 2 .68 2.68 .36 
161-210 396 102.7 129.0 31.2 65.5 120.5 3.46 3.44 1.03 
211-240 442 105.2 135.0 32.0 65.0 123.5 3.56 3 . 59 1.36 
241-270 479 107.4 139.0 33.5 10.0 125.5 4.50 4.50 2.06 
Bl rtb-
30 
~1-60 
61-90 
An1ma 1 No. 822 
72 70.4 75.0 16.2 34.5 72.5 .02 .02 
94 75.4 81.0 16.0 39.5 77.0 . 43 .43 
118 78.9 66.5 19.5 44.0 80.0 .93 .93 
91-120 157 83.6 94.5 21.7 46.0 65.5 1.36 1.36 
121-150 204 66.lI 102.0 23.7 53.5 94.0 2.24 2.24 
151-180 248 91.8 108.5 25.5 59.5 10~.5 2.53 2.53 .66 
~61-210 a90 96.3 115.0 27.2 61.5 106.5 3.10 3.04 1.03 
211-240 ~20 99.6 119.0 26.7 61.0 112.0 3.0 3.29 1.00 
241-270 341 101.6 122.5 ~0.7 61.0 111.5 3.10 3.101.03 
B1rtb-
30 89 74.6 76.5 17.0 40.0 
31-60 122 61.6 66.0 19.5 47.5 
61-90 156 85.5 94.0 21.7 52.0 
91"120 ).99 68.3 100.0 23.0 55.0 
Allims 1 No. 127 B 
76.5 
67.5 
92.0 
96.0 
121-150 216 9]).2 103.5 24.0 56.0 102.5 1.14 1.16 
151-160 252 94.4 110.5 25.5 S8.5 107.5 2.16 2.03 1.76 
161-j!10 283 98.0 116.0 27.2 58.5 112.0 2.58 2.57 .56 
211-240 314 101.0 120.0 29.2 62.0 116.0 2.50 2.50 
Birth-
~O 
31-60 
61-90 
59 64.9 
77 70.2 
96 74.9 
2.71 2.66 
Animal No. 623 
70;0 14.7 33.0 63.5 
76.0 16.5 37.5 73.5 .19 .19 
62.0 16.2 40.5 76.5 .51 .51 
4.0 .544 .140 1160 1606 
3.40 3.73 J..407 .355 len 2296 
9.60 2.3& .500 2232 2700 
11.06 3.293 .787 2925 326'8 
13.63 4.664 1.105 4097 395. 
15.86 6.434 1.412 5253 4598 
16.53 7.950 1.616 6261 5838 
16.00 9.262 1.716 64~3 &127 
10.66 ~.352 1.756 6631 8161 
4.0 .579 .146 1191 1623 
1.60 6.33 1.618 .425 1642 2308 
10.00 2.666 .659 2455 Z380 
ll.66 3.606 .852 ~165 3011 
14. 70 S.49~ 1. 232 4570 ~524 
16.00 6.206 1. ~76 5135 4591 
15.73 7.166 1. 5~1 5737 4836 
4.50 
6.26 
5.752 .910 34.21 4656 
5.669 .696 3432 461B 
1616 
2006 
24.37 
2947 
2.029 . 346 1262 33'19 
3.940 .647 2441 ~588 
4.694. .761 2880 .229 
4.507 .753 2753 426.9 
4.840 .609 2966 4901 
.625 .161 1334 1341 
1.169 ; 275 2025 1560 
67.5 20.2 47.0 63.5 .90 .90 .03 2.40 8.96 2.827 .691 2922 2815 91-120 130 79.8 
121-150 166 61.9 94.5 22.5 52.5 92.0 1.66 1.66 .50 12.30 4.711 .934 5441 ~626 
5.360 1.050 5972 U27 
5.706 1.126 6472 H20 
151-160 206 86.7 102.0 25.0 54.0 100.5 2.00 1.95 .50 12.90 
181-210 252 92.1 110.0 27.7 55.5 103.5 2.06 2.06 .51 14.33 
211-240 297 95.9 116.5 30.2 59.0 109.0 
-Ai determined by metabolism meesurements twelve hours after reeding. 
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Animal No. 824 
Unear Measurements 
:Foint: 
: of: 
:wl tb-: 
])ally Feed consumption 
:Heart: : ers :polnt 
: Energy 
: Ex-
: pended 
Estimated Feed : 6.t 
:Cirth: : to : of : Feedl.ng Stutts Equivalent :rest 
Height: be- : : l1ne : shoul-: : : : (1:r~ 
Age 
at :hlnd :W1dth: be- : cers : 
Weight '?1ith- :F:lbow: of' :tween:to I3-: ~ ~'Beet~Wbole~Sklm-~ Dry ~~~~e~~:;gy~l:qg) 
:ers :.Tolnt:Hlps :Hlps ·cblwn ·Crain· Hay' Pulp 'Milk -milk 'Mat ter· teln . ArmS by- Datl'" 
days 
Birth-
30 
lbs. em. em. em. em. em. lb •• 100. lb •• lbs. lb •• lb.. lb •• oal. Cal. 
:>1-60 
61-90 
63 ?0.6 
75 ?3.0 
102 ?6.0 
?2.0 15.0 36.5 6?0 .04 .0' 
?5.5 16.0 38.5 ?l.5 .31 .31 
81.0 1?2 43 •. 5 ?9.5 .60 .51 
4.60 • ?23 181 1435 1208 
4.731.n 1.3n .331 1989 148? 
?60 2.33 2.173 506 3090 2126 
69.019.2 49.0 66.0 1.05 1.05 .43 9.66 .33 3.2?6 .6?.o 4043 2626 91-120 135 e1. 5 
121-150 1? 6? 3 97.0 21.7 51.5 93.5 1.52 1.46 .51 11.96 4.356 .671 516? 3525 
151-180 20? 92.0 103.0 23.? 54.0 100.0 .51 · .64 .26 12.00(.1ck) 2.696 .594 4112 3?45 
lel-210 243 96.5 109.5 26.0 5?0 10?0 1.44 1.44 .51 12.40 4.329 .671 5227 3389 
Animol No. 549B 
Birth-
30 120 80.2 84.0 19.2 42.0 64.0 . 125 .125 
142 63.4 69.0 20.7 4?0 8?0 .656 .656 
179 66.8 96.522.0 50.0 n.5 1.53 1.53 
91-120 223 90.1 i05.0 25.0 53.0 99.5 2.11 2.11 .90 
121-150 265 94.9 113.5 26.0 54.0 108.0 2.86 2.85 1.03 
151-180 35? 100.6 122.0 29.2 58.0 115.5 3.00 2.96 1.00 
161-210 423 105.2 130.5 31.0 65.0 121.5 3.55 3.55 1.03 
Animol 126B 
Blrth-
30 
31-eo 
89 74.8 75.5 17.0 40.0 74.5 .041 .041 
114 78.8 82.0 18.2 44.5 82.0 .380 .380 
153 83.1 91.0 20.5 50.0 90.0 .73 .73 
9l-120 204 88.6 99.5 23.2 55.5 98.5 1.40 1.45 .30 
121-150 254 93.0 109.025.0 57.5 105.0 2.03 2.03 .52 
151-180 2g8 96.8 117.027.2 57.0 109.0 2.48 2.45 .80 
30 89 
31-50 126 
t\1-90 166 
91-120 217 
121-100 282 
1~1-1eO 342 
2.58 2.57 1.03 
An1mel No. 164B 
73.6 78 17.0 39.5 76.5 .05 .05 
81.8 86.5 19.7 46.0 86.0 .43 .43 
65.5 92.5 21.7 52.0 94.5 .73 .73 
89.3 102.0 24.0 59.0 101.5 1.55 1.55 
94.8 ~13.0 26.5 51.5 108.5 2.13 2.13 .48 
99.7 122.0 29.2 62.0 114.5 2.90 2.72 .83 
181-210 387 102.7 127.5 31.0 64.5 121.0 3.00 2.83 1.00 
3.50 3.50 1.03 
30 72. 71.5 
Animol No. 423B 
7~.0 15.7 37.0 66.5 .041 .041 
82.a 17.5 40.0 77.0 .440 .360 
8.00 1.305 
7.33 3.60 2.528 
13.86 4.130 
.317 2457 2035 
.589 3363 2237 
.987 3667 27H 
0.46 
?20 
5.20 
16.00 5.467 1.2524694 35U 
20.13 7.229 1.634 6119 4966 
20.00 7.442 1.667 6242 5608 
20.66 6.517 1.810 68n 
.815 .203 1629 1~2" 
1.663 .35& 2506 1?99 
10.85 2.39l .631 2357 2122 
12.93 3. g22 .930 3473 :5228 
16.40 5.330 1.2384528 :1527 
16.00 6.110 1.359 5086 47:51 
16.53 5.354 1.367 5253 
.795 .196 1552 
1.80 4.25 1.352 .353 1504 
10.50 2.364 .622 2319 
12.504.031 .942 3495 
15.65 5.391 1.240 4630 
15.53 6.707 1.482 5572 
16.00 6.927 1.495 5524 
16.538.019 1.538 5228 
8.20 
.'80 .194 1553 1461l 
1.635 .4ll 2835 1595 31-60 100 75.9 
61-90 137 79.5 
n-120 
89.5 20.2 46.0 86.5 .475 .450.11 3.66 6.33 1.965 .508 2489 2150 
.850 .650.51 10.33 2.601 .651 2459 
*AS deteriliined by metabolism measurements twelve hours arter reeding. 
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a1mal No. 571B 
L1near Mee,auremen ts Deily Feed Consumpt1on 
:POIDt: Energy 
:~: -
Heart; ! W!;!- ~ Point ., Feeding Stuttll Est1mated 1" •• 4 ~~D.d-
Height G~~~h~ ~li~e ~e~~Ul_~ ______ ...,.. ____ ...l."""!:99.!!U':'1!!"'!:1;.!.~n~t,..... __ ~;8t 
at hind :1t'1dth: be- : dare.: :::: ;crud.'; Net (1,-
Weight w1th- Elbow: ot :tween:to Ia-: : :Beet:Wbole t Slc1m.- : Dry :Pro- : Energy ins) 
era J'o1nt:R1ps H1psjoh1um jCra1n; HaYjPulp'm11k :Milk ·Matter·te1n 'Ar!Dsbz Da11r* 
day. lbe, om. em. em. om. em. Ibs. lhe. lba. lbe. Ibs. lbe. lhe. oal.. 0&,1. 
S>rth-30 96 73.8 
31-60 116 ?&. 2 
80.5 18.2 39.0 75 , ~ .066 .033 
86.0 19.0 42.5 81.0 .650 .600 
61-90 165 60.4 94.5 22.2 46.0 88.0 1.31 1.31 .13 
n-120 211 85.7 104.535.0 51.0 96.0 1.86 1.85 .51 
121-150 266 9~.0 112.5 26.2 55.5 104. 0 2.46 2.34 .96 
2.88 2.88 1.03 
V8 
146 
216 
74.8 81.6 17.7 37.0 75.5 
80.6 VO.5 20.5 4-4.5 87.0 
67.8102.5 23.5 51.0 97.0 
.50 .50 .25 
91-120 266 
121-150 316 
94.:I 110.5 31.0 55.0 103.5 1.36 1.36 .51 
V9.5 117.5 33.2 60.0 112.5 2.15 2.16 .90 
2.58 2.58 1.15 
:lO 
:U-60 
61-90 
91-120 
.An1 .... 1 110. 509B 
9' 76.0 7'.5 15.5 41.0 81.0 .075 .075 
lS:I 85.9 98.020.2 52.0 92.0 .900 .900 .516 
Z:l1 90.8 1011.11 U.I 56.0 100.0 1.~00 1.490 .500 
121-150 2va 911.4 114.0 25.0 58.5 111.0 2.150 2.136 ,516 
~ 1'10. 266B Jr. 
80. 17.5 62.5 81.0 .10 .10 
1.076 .269 2178 17Ql 
8.60 2.80 2. ell . 595 35Q2 2183 
' " 
7.86 
13.53 3.712 • 909 3389 2918 
16.535.027 1.HO 4<55 3599 
16.00 5.998 1.339 5044 
18.93 7.156 1.596 5972 4972 
7.60 4.80 2.390 .595 342V 2731 
8.13 
8.60 
13.73 2.263 .673 2536 3235 
14.46 3.930 .962 3612 3geS 
18.06 5.747 1. 341 5033 4550 
20.66 7.39:1 1. 572 5904 
1.2U . 307 2390 2018 
13.80 3.034 .803 3012 2926 
16.00 4.314 l.067 3976 3861 
19.33 5.810 1. 391 51&7 4132 
1.349 .326 3603 2127 
75.7 Be.5 19.11 45.5 S9.0 
83.0 97.0 21.7 48.0 93.5 
.50 .492 .20 2.54 9 . 532.191 .592 2664 2600 
91-120 22:1 
121-1110 2M 
151-180 346 
Blrth-
.96 .960 .51 
87.8 104.5 24.0 51.5 96.5 1.50.1.50 .50 
93.3 112.6 26.lI 54.0 105.0 2.22 2.22 .51 
99.5 121.0 28.' 57.5 116.5 
A.I11ma1 1110. 128S 
:lO 91.5 72.8 711.5 16.2 40.0 72.0 .058 .058 5.06 
16.00 3.354 .901 3391 3057 
17.534.479 1.121 4205 5856 
22.66 6.285 1.533 5751 43:19 
• '92 .193 1531 1662 
31-50 137.5 711.:1 
61-90 179.6 84.1 
90.5 19.2: 47.0 82.5 .40 .40 .80 8.00 1. 620 .452 1816 111112 
iI.lI 21.7 51.0 90.0 .66 .66 .26 12.13 2.41:1 .661 2484 2:5" 
91-120 228.6' 811.5 106.5 24.2 54.0 99.0 1.26 1.26 .50 
1.81 1 . 81 .~1 
12.33 3.53' .651 5196 5004 
16.53 4.946 1. 117 440:1 3:149 
*1. ait"rained by melabolielll measuremenis twel'Ye hour. arier f •• aiDg. 
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Animal No. 512 B 
Linear Measurements 
:polnt: 
: or: 
Daily Feed con8ump~10:O 
!:Dora 
Ex-
;lIoart; ;W;;~-;point pend-Estimatea Jeed .4 
: :Girth: : to : or Feeding stutts Equivalents 'at 
: He1ght: be- : :lina "houl- : : rei' 
Age 
: at : hind :W1dth: be- : der s : 
Weight:wlth- :Elbow: ot' :tween: to Is-: ; Beet; WhOl.; Skim-; Dry ; ~~~~e ; ~:;gy f~; 
lIay:PUlp:Mllk :milk :Mattor:te1n :A.rm8by do1lr' era :.rolnt:Rlps :H1ps :ch1um :Gre.ln 
days lbs. em. 
81rth-
30 102 74.0 
31-60 137 79.9 
61-90 
day. lb.. om . 
91-120 1" 
121-1&0 19& 
lS1-leo 221 
lel-210 2:11 
211-240 
om. om. em. 
80 16.7 40 
89 18.0 45 
oa. Oil. ca. 
om. lb •• 11> •• 11> •• lbo. 11> •• los. lbs. cal. Cal. 
77.5 .083 .063 . 6.00 
67.0 .516 .516 .28 5.00 7.20 2.3H .60'(' 30n 2510 
om. 
.516 .510 .50 
1.20 1.20 .63 
~1aal. No. 826 
12.13 2.24.0 .619 2346 2870 
16.13 3.758 .979 3685 304.1 
l1>s. lbs. lb •• lb •• lb •• lb •• lb.. ..1 oal. 
1.0a 1.0S .111 12.'0 3.1.30 .7811 29115 S.(,U 
1.0S 1.03 .49 
1.511 1.511 .51 
1.1111 1.55 .76 
~1 .. 1 No. eari 
12.00 :15.089 . 770 28911 SS28 
12 •• 0 2.8Z7 .9411 3526 362. 
12.40 2.850 .9411 3549 
UT. lb. . ... 
01-120 119 
lU-lriO 1111 
Ul-180 no 
181-no Z08 
211-Z40 Z89 
... 0.. 0Dl. 011.. lbo. 11> •• lb •• lb.. lb.. lb •• lb.. oal. 0&1 • 
dare l 'oa. om. 011.. el1. 0 • • om. 
1.0:5 1.03 .51 
.911 .95 •• 9 
1.S6 1.S.(, .51 
1.51 1.511.51 
1.40 1.40 .46 
lbo. 11>.. 10.. lbo. 
Birtb-
30 87 72.' 76.5 17.0 39.5 75.0 .02 .02 
al.-60 .40 •• 0 
12.40 5.1:50 .7S11 2940 
1 •• 00 2.'45 ~7411 e807 
12.40 :5.70S .881 329. 
12.'0 4.068 .942 301& 
11.20 3.673 .8:;0 86$1 
lbo. lb.. 1'01. eaL oal. 
1.113 .283 2321 1865 
2.1s'(' .464 3474 2069 
165 83.8 94 . 11 21.5 60.5 92.0 .76 .76 3.66 7.66 2.624 .648 29,. 2519 
13.9& 3.596 • e99 3548 :5024 
121-1110 267 93.0 109.0 26 . 2 5',0 107.5 2.00 2.00 .25 
151-180 301 97.1 116.028.2 6S.0 121.0 2.50 2 . .. 1.0S 
181-.210 353 102.Z 123.\) 30.0 68,0 lE6.11 2.116 2.56 1.00 
211-240 402 106.7 le8.5 Sl.2 69 .• 11 124.5 3.10 1l.10 1.03 
15.00 5.114 1.175 4370 369S 
18.26 6.115' 1.447 5438 .~ 
20.00 6.687 1.540 57?2 4762 
20.66 7.729 1.728 6463 5536 
-AI a.teralD.ed by met.6011s ••••• ureaent. 'E ... ITI hours atter reeding_ 
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ENERGY METABOLISM 
The new-born calves are kept with their mothers at least five days, 
and in some cases, when the calves are not doing well, as long as a week. 
For this reason the metabolism values during this period must be con-
sidered as having been obtained while the stomach was full of milk. 
Following this period, the measurements were mane about 12 hours 
after feeding. The measurements are made while the animals are lying 
in the p.)sition illustrated in the text. The figures marked with the letter 
S were made in the standing position. 
96 MISSOURI AGRI CULTURAL EXPERIl\HNT STATION 
.rene,. Kale #199. 'born Septembol" 2l.. 1928 
lI ... t Pro due'Uol1 161 100 40" zon 61 
C&l. ror 24 hrI. 161 100 5194 1620 112 s 
Age n. Por Pol' 1" lOS <OU 1999 
.,. 
Jersey Female 1818, born September 2~, c.as. ~. ,",,\&1 aq. ... :q. 144 106 .6ge .308 46 1928 
23 23.6 lOU. 1166 43 144 106 6:182 2'60 6Z 
Z6 ~4.5 113.'1 1Z&2 4. 146 106 ~ 21'8 ,. 
U 25.' 1090 U84 <3 146 106 6Z96 2668 51 S Heat Produotion 
28 26.3 10100 1117 .0 160 lOB a648 1768 U Cal. tor 240 hra. 
32 28.6 1256 12"" ... 160 108 .934 zag" 
" 
S Ago It. Per Per Barn Pul •• 
34 28 .. 6 13<3 1372 .. 166 ll3 40M 213.'1 40 4e1_ kS·. Total aq.m • kg. temp. rd • 
3~ 28.6 lUZ 1391 4B le8 U, 4368 _9 38 • 8S 206 6'9'7 2~O2 33 
M 29.5 1,,"2 15se M 161 U. 4660 21ZO 
'" 
280 206 6<80 2184 31 
38 30.4 1672- 1644 06 1 .. 121 .... 6 U .ll 38 286 20. 15720 2260 32 
39 3J..9 1780 1719 66 167 123 4997 225. 41 287 20' 63Z6 2130 31 
40 31.9 1.860 1796 68 169 123 4978 Z238 <0 288 200 6278 2156 31 
42 33.6 1787 1667 63 171 1!6 4909 2176 39 28. 201 6470 2208 32 
.. 34.9 1823 1660 62 17a 128 ,666 zoe" 36 ••• 208 6384 2140' 31 
46 34.5 1978 1815 57 174 129 6227 2296 41 293 210 6662 222' 32 
48 34.9 182.8 1665 52 179 132 '810 20711 Z6 ••• 21. 6912 2296 33 
50 38.6 182.6 1576 4' 181 134 644B 2336 01 20' 215 6163 2030 20 
sa 38.6 1678 1362 43 186 139 029' = 38 
2.7 215 6854. 22:5e 32 
M a9.9 1893 1599 47 18~ ta9 5376 22.08 19 S 300 214 ?142 2358 33 
56 39.9 2185 1845 55 188 102 5~10 2290 a9 30. 217 ?l'71 2348 33 
58 42.6 2086 1704 49 188 142 6909 2456 ,.t S 303 21' SSl33 Hl43 27 
60 43.0 2005 1626 .7 192 145 66'18 229. ag 304 218 6624 2167 30 
62 4-5.4 2253 1771 50 192 146 62J.6 2556 ,Z S 305 218 ?l62 2343 33 
54 46.7 2398 1862 51 196 149 6390 2179 36 30' 218 6394 2089 20 
66 4'1.6 2442 1874 51 197 109 6~9' 2262 38 S 308 210 6749 2203 31 
.2 54.4 2726 1936 50 205 167 4867 1912 31 309 210 6518 2135 30 
74 55.3 2751 1935 50 206 167 6318 2090 34 S 310 218 6365 208Z 20 
76 55 .3 2752 1935 50 211 169 ~1.70 2015 32 313 22. 5482 1164 24 
78 55.3 2762 1942 so 211 169 5674 =1 36 S 315 22. 6182 HI?9 27 
80 56.7 2768 1927 49 220 106 6082 2161 3.'1 31' 2'. 6259 1992 .7 
82 55.8 262& 1838 .7 220 166 6616 .Uo 36 S 318 230 6538 2074 28 
8. 58.9 3007 2044 51 222 169 ~8 2123 34 323 22. 1133 2280 31 
88 62.1 2910 1923 47 222 169 6461 2522 01 S 325 230 S874 2183 30 
91 63.6 2897 IB90 46 228 165 5~82 2135 34 32' 233 6355 2003 2' 
98 6'1 .. 1 3026 1915 46 228 166 6360 2432- 39 S 332 237 6739 2101 28 
9. 68.9 3017 1878 44 230 166 5678 2165 34 335 23' 5952 1869 25 
102 79.8 3323 1906 42 230 166 6365 2423 ZB S 336 .. 9 6557 2084 20 
104 80.7 3043 1735 38 236 167 6986 2275 36 33' 2~1 6077 1924 •• 
ll2 85.3 4178 =0 49 236 167 6739 2661 40 
U6 90.7 3632 1939 40 242 172 6299 2347 Z7 September, 1929j Average Outdoor Temp., l'9.!3°C 
120 83.9 3901 2.176 46 244 176 5222 11128 :00 
124 87.1 3780 2065 43 246 lSl 6010 2180 33 340 238 7114 2213 30 28 
128 91.2 3545 1a8S 39 261 17' 5885 2162 33 342 240 7766 2405 32 3. 
131 95.7 376l. 1950 39 Sold •• h1pped. 343 238 6~20 1958 2. 51 
134 98." 4334 2.2l1 4. , .. 238 0038 1879 26 
139 98.9 3970 2020 40 346 238 :'026 1?50 24 23 
3.8 238 6134 1909 2. 25 
349 238 6221 1936 20 
Jerse y Female IBlS" born September 26. 1928 351 230 6211 1930 2. 19 5. 
362 239 ~a2? 1811 2. 18 
355 239 5213 1618 22 19 
35. 240 68"5 2133 29 1. 
Hut Produot1o.Q. 145 111 4123 1966 37 35' 240 65Q~ 20402 27 11 
Cal. tor .a4 r..rs. 146 ll2. 4541 2l-"l 41 359 241 ?757 2398 32 l' 
Age n. per per 160 11. 4435 2067 38 3.0 241 7075 2185 29 18 
4&10 l<8a. ~ot&l .q. m. kg. 1M ll. 4642 2.1.3 40 '.1 242 6298 1943 20 20 
20 34.0 1'39 1332 42 166 llR 414.2 19l1 35 , .. .<2 55"9 1;10 .:i 17 
21 34.4 1252 ll49 36 L59 l.22 4.50'1 20'" 3' 363 2 .. 5021 15"4 21 10 
23 37.2 J,;l.z. 1202. 37 1.60 123 ""5 2111 38 ~.o 244 6288 1931 2. 23 
26 39.0 1605 1290 39 lEU. l.U. .... 213. 3S 3.0 246 0432 1972 26 20 
2. 39.6 1(,38 la'" ~ 162 126 4939 2207 <.0 36. 240 6480 1982 26 22 28 3.9.9 1.23 1456 43 l.63 l.24 4939 220' 40 36' 24S 5491 1676 22 .1 
30 39.9 1574 1330 39 166 127 60~3 2257 .0 368 24. 6749 205. 27 2. 8. 
33 39.9 l'a. 1507 <5 1.6. l.2a 6146 22.3 40 3.0 2.8 7843 2385 32 1. 76 
... 4O.S 19Q9 1591 .. 168 l2$ 6232 2297 41 
36 ~.5 11133 1~ 44 169 l2$ 6227 2295 41 Ootober I 1929; Average Outdoor Temp. J 13.70C 
3. 41.' 1926 1682 .. 173 135 "733 2022 35 
39 43.6 1998 lOll 46 lT1 138 S434 2296 39 370 247 70M 2152 41 ~.5 2041 1.6.5 •• lBO US 6285 2233 38 S 
29 12 •• 
44 43.5 1926 1563 44 
-
140 sua US 2. :J. 371 .49 ?680 2332 31 10 OS 
.. 4&.3 1910 1488 41 lS .. 140 5486 2296 a9 S 
372 250 7392 2235 30 13 64 
~ .... 3 2174 1&88 47 lB. 144 6506 2272 3B 
373 262 0442 1943 2. 15 69 
55 49.9 2042. 1522 41 1S7 144 6650 2332 a9 S 
3 •• 253 6989 2101 28 13 70 
.0 M.' 2294 lD30 42 191 107 4'%09 2200 at 
375 265 7104 2129 28 13 6< 
70 59.0 2452 1666 42 191 11.7 OUl 2463 35 S 
370 255 6672 1996 2. 13 •• 
'Z3 61.7 23 •• 1578 39 200 W 4234 1702 28 3.7 25. 6835 2040 .. 11 •• 
.6 63.5 2918 1903 .. 200 151 5059 2034 M S 3'8 
267 7123 2122 28 13 68 
78 63.5 2982 1946 4' .A.pr11 20. nrved by U9 
379 258 73c34 2181 28 l5 80 
B2. 64.9 2907 1871 .5 206 163 4733 lBS, 31 380 
259 7738 2297 30 19 .8 
B6 6'.1 2639 1670 39 20. 1~ ti2~6 2092- 34 S 
383 261 6682 1975 26 15 
93 72 •• 3J.86 1929 ... U5 165 520S 1992- at 
300 264 6B54 2012 26 9 •• 
9. 86.a .211 1776 3B 215 166 6029 2306 37 S 
39£ 265 7594 222~ 20 7 S. 
99 85 .. 3- =. 1901 38 225 166 6290 
3 •• 20. ?93'a 2318 30 5 61 
101 86.2. 3H9 2060 43 
zon 32 30. 260 H14 2066 2. 12 O. 227 169 659a 
93 ...... 
2106 33 399 271 6854- 19B4 25 10 '0 10' U56 usa 44 230 169 8237 197Z 31 • 400 272 729e, llO 96.3 3728 1937 39 23fo uo 8333 z006 M 
2108 27 20 •• 
112 96.3 U25 2144 43 234 17Z 5189 11140 ao No'umber, 1929; Averase Outdoor Temp., 3.4oC 
ll" S9 ... 4064 21S9 4!i 237 178 8990 un u s 
119 91 •• (l4!i ZZOl 46 zag 1 •• 5606 2056 32 40' 281 .7$7" 1.26 100 3.'160 1'l'l" 35 24l ].70 6366 ].9110 31 2147 27 10 .6 
128 103 .uB 2044. 4D ... l76 60111 412 278 7402 2113 27 1. .8 
136 10< 6166 205' 40 
2216 U S 41' 2'8 '680 2165 27 12 08 246 118 6414 1984 30 
l.36 104 5668 2.405 53 a 
.18 270 7190 2083 2. II '0 2S2 178 !I98l. 2lS8 34 420 286 "'30 l36 106 4310 U09 41 2M lBI> "Il85 2108 S2 2091 2. 10 55 
l36 10(> 48,. 
_. 
... S 238 J.84, 
423 281 '1094 2011 25 7 50 
13' 101 4123 ZOO. as 
Mill 1972 so 425 283 6950 H64 26 12 '2 200 186 
138 107 4142 2021 39 
lieU 2010 30 427 298 6768 18fi8 2.. 13 .8 
268 190 58lB 2057 Sl 
139 107 OU4 2062. 39 271 l" "91S 20.7 Sl 
13" l.0, 5304 2582 60 a 272 199 0010 2067 30 [Co.,ti11 .... e.a 0,. Nut P"'1e.] 140 108 46"" 2l.96 ... 27S 199 Mal. 222. S2 
l40 108 = 259' 60 S 274 19. 0lS78 191.8 18 
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Holste in 1!ale ;;;,5'~,. bOT!:! Ootober e, 1926 Jersey Felts Ie rielS. born Septecber 26 , HI 28 
f.eet Production 
Cel. for 24 hTS. Beat .Prcc.uotlon ;.ge .,. Per Per Bern Ful s e Cal. t or 24 hrs. de~ls kes. Totel Sq.C1. }'g. te~p. r~te A,;e .. ,. Per Per 1<9 13:5 4'36$ 21:38 ~7 ""~s kgs. 'roul sq. m. kg. 150 1:34 4483 1926 M Dececber . 1929; Ave r age Ou td.oor TeClp •• l . loC 9 ,;,1.7 15n 130<l 38 151 13. 45tiO 1951 M 10 40 . 1 1536 1297 38 155 137 461J 1955 34 .;36 6874 1916 24 15 62 II C. 7 1611 1333 38 157 137 4.60Cl 2D;)2 35 437 7l2~ 19tH 24 12 64 
" 
44.2 1664 133;; 38 161 141 523Z 2lBo 37 441 292 6?O! 18 b9 2; l? 60 15 43 . 1 1764 1431 39 1 63 142 5242 2182 37 lEo 45.4 1792 14.08 38 166 115 4582 1799 30 (Stert of !:o . 8 machine) 17 ~ 5.1S lHe 1272 35 168 145 4824 19BO 33 15 4.';', 4. l Ho lU9 36 169 147 520a 2l.23 35 4< 3 5566 181? 22 
'" 
60 2Z ... ?2 1927 14BS 41 IG9 147 4968 2D25 34 HE 295 6451 17£,1 E? 15 64 e.; 50.8 2137 1570 <2 1 72 149 4891 , 1977 33 447 2 9? 6490 1 ?84 2< 15 66 30 52 . r.. 2051 1488 39 172 149 5309 2146 36 HE: 302 68 16 1B5il 23 0 82 3~ 53.1 1851 1336 3:; 178 155 6490 2570 1.2 ... 29. (.43c2 17("0 .21 3 ?2 3(. 56.7 1954 1361 34 1 78 1 5.5 6125 2426 .0 ... 50 2~1 6'i?b 1264 2; 3 60 40 !i4.4 180 1 13:36 35 179 15. 5237 20 •• 3:5 !lEd 299 6643 182 1 ?? 8 45 58 . 1 1740 U94 30 179 15. 514.6 2D09 3Z 45 2 ?lB 1 HI42 23 /, 4. 01.2 1837 1226 30 192 1.78 5693 2086 32 453 3 13 66(.2 17?0 21 6 "1 5" 63.5 2278 1486 3G 192 178 6.2:;13 2308 35 40. 302 7123 1941 2. 10 63 5. 65 . 3 2370 1519 36 2JJ0 185 6416 2299 35 455 309 4912 leo~ 22 10 58 01 67.1 2.:305 1459 3. Sold, Shi pped April 29 . 4~t. 300 6 298 1 721 21 12 02 64 68.13 2489 1541) 36 40? 5336 1462 18 )3 66 60 72.6 2457 H88 34 460 295 6720 1855 2:;' 13 07 70 73.5 $n 17i:!.5 39 45 1 306 0602 leO/, 22 13 61 82 81.6 2.737 15f.l2 34 
;..verege Outdoor Tern!'_ . .. S.7oC 87 92.5 3245 1714 35 Jc.Duery. 1930j 9" 95. 3 3625 18S.j, 38 
lOG lui 35:)3 1776 35 452 299 72 96 1997 24 19 64 
U' no 316;;' 1518 29 453 301 5970 190 1 23 11 62 11. 112 4550 2164 41 454 310 6Bl€. 1826 22 6 71 123 113 4810 22.67 42 S 465 6816 1~25 22 14 76 12.3 U3 4496 2l2D 
"" 
40" 7?lo 20('0 ? ~ 1< ?2 124 114 . 085 1921 36 4&9 317 6451 1?11 20 6 64 121 ll4 3S7~ 182.Z1 34 470 310 ?:'l~8 1na 23 • 78 127 117 4358. 2022 37 4?'l 310 630~ 1706 01 6 70 12? 117 4.920 2263 42 4?2 6?39 i f ,O G 22 8 70 126 12~ 4738 2148 39 473 a60!'. 1766 21 13 68 128 122 4531 2054 37 474 313 86 16 1820 22 13 64 132- 122 4560 ZD61 37 475 308 f,259 1685 20 14 68 133 p-' 18~ 2J.9". 40 4'7 310 7008 18CO 23 6 ?2 134 121 3859 1753 32 · 479 ?795 2063 25 6 72 135 122 41&6 lS98 :l4 
136 1~4 <1. 387 1968 35 'lD heat; bred Januory 17 , 1930 . lz,e 124 4445 1994. 36 481 315 631 7 11';80 20 9 64 13. 123 43~O 1947 3. 482 314 6 18 2 1648 20 6 70 147 131 4603 2000 35 484 311 8986 2407 29 • 68 140 132 4b79 1982 3" 48t. :!t14 f,?oB 1800 22 10 6B 
486 6778 1 ?94. 21 10 60 
.se 326 '1181 1874 22 , 72 Jcrsey Jlale ;198 . bort). October 24, 19$ 469 316 7162 1901 2;; 7 ?2 
491 32:!i 7258 1905 !l3 e 76 
4.2 318 '1450 1973 23 11 76 
February I 1930; ,i.\'erage Outdoor Tcr-IF .• oOe Haat rroduct1on 
Cal. !'or 24. b.rs. 493 7315 1940 23 15 68 nee \'1'1. . per 99 57.2 =7 1817 46 494 &566 1742 21 17 00 day, kgs . Total s q, . m. kg . n sa.5 2290 15G3 39 495 315 6739 1792 21 1~ 70 8 2.b . 4 1267 1378 50 98 63.0 198 7 1 301 32 49£ 318 432.9 1148 1< 1-1 56 9 20 . 3 1202 127B 40 108 66 . ~ a870 1794 42-497 32. 6 5 47 1709 20 10 60 10 2.5 . 0 1271 1:397 ~1 109 74.4 3043 1BU U 499 32? ?OOB 1825 21 l' "e 11 2.5 . 0 1093 1202 44 110 78.9 2890 1.69 37 50E 32c- 5952 15flO 18 15 C·l 12 26.3 126. 1344 48 ll8 73.9 2928 1753 40 50:; 324 6470 1594 20 16 54 13 26.3 1298 1361 49 122 77 . 1 3.37 2011 4.5 5 0 ~ :;29 6758 1755 21 16 60 14 25. 4. 1244 1353 49 124 " . 1 3394 1985 .. eoe ::29 6950 11305 21 13 68 15 2.5.9 1261 13~o 49 506 326 ?e03 19 75 23 9 64 17 26 . 3 1179 1254 45 12~ 76 . 0 3322- 1930 43 509 325 7634- Z045 2 ' 16 60 18 26 . ~ 1109 1180 42 126 79 •• :lJ.M 1803 ~9 e-1 C 325 ?661 2000 24 16 72 1 9 2 7. 2 1236 1~03 4 6 127 78 . 9 54:37 1984 H 5ll 325 ':'758 1?64 21 17 68 20 28.1 1224 126~ 44 128 '8 . 9 3130 1807 40 512 324 7334 1920 23 17 72 21 25.9 li9. 1286 46 131 82.. 1 3499 1976 43 51= 6893 176? 20 15 60 2.:3 28 .1 1 347 1390 48 133 83 . 0 3634 2039 44 51 6 337 798? 20 ... 2- 2. 19 64 24 28.1 1330 1372 47 1M 83 . 0 3370 1891 41 7258 166 1 22 19 63 136 84.8 3374 1871 40 
517 335 
25 26 . 6 12:13 1 2.59 43 5 18 332 ?~34 1860 22 11 70 26 31.8 1362 131. 43 141 69.4 3955 2130 44 519 333 7162 1845 22 13 64 27 30.8 1303 1270 42 145 92. 5 4290 2269 46 
149 97 . 5 4579 2.348 47 0 29 30 . 6 l$~ 12.52 42 1 54 100 3792 1910 38 Ue.rch, 1930j Average Outdoor Tel'!1p ., 4 . 4 C 29 31 . 3 1348 1 302 43 
154 100 4085 2D63 41 5 30 31.3 1323 1278 42 
156 103 4546 22.5 . H 524 346 8621 2177 ~5 11 31 31 . 9 1395 1347 •• l~a 103 4867 241~ 4 7 525 340 7142 1817 21 13 32 3l. 3 1359 131 3 43 1.2 106 'l234 20n .0 52G 340 e640 2204 25 10 71 3:5 32 . 7 1319 1252 40 162 106 4901 2398 46 528 8122 2072 24 16 73 :34 34.0 1<58 l349 .3 166 108 4531 >:201 'l2 531 333 78<) 1 2039 2. l G U 35. ' 1650 1491 47 
1.il lOB ~933 $ 81 55 532 338 r3?l? 2229 26 n 42 35 . ~ H 97 1 352 ~2 10.8 III 4042 1931 37 534 345 7162 1809 21 12 43 36.3 17-1.7 lbM 48 1.8 111 47$ 2259 43 535 7142 1804 21 13 -L5 37 . 7 1903 l M9 .a 175 117 <858 22,;0 42 53G 8926 2 255 26 18 49 37 •• l TO? 149 5 45 
175 117 4872 2257 42 !;37 345 6624 16?3 19 l' :;0 37. 6 1570 1375 42 ~92 114 5131 2408 46 539 352 6835 1"109 ' 19 10 51 :38 . 6 u n 15M % 182 U ' 5438 2552 4B S 541 341 6 182 1573 18 12 58 3a.6 ~806 ~ 4 ? 5 01d, .hipped. 544 '315 1847 21 14 69 51.7 2132 U 546 350 81?9 2050 23 13 ~ 61 .7 2Z~ 1641 43 548 8429 2102 2. 10 7~ , 63. 5 2473 1776 <6 
Holstein IIllle la'l9, born Oatober 2.5, 1928 Holote1n Wele #279, born October 25, 1928 
Heat Prolluat1on \0 
Cal. for 2t hra. 00 
Age lit. Per Per Barn Puloe Heat Produotion 1M 146 MM az04 ~7 day. kge. Total sq.m. kg. temp. rate Co.1. tor 24 hr •• 1:>9 152, 5962 ~5 ~9 
·3l4. 333 8861 2287 27 ABe lit. Pur per 141 164 6860 2.337 38 317 337 10445 2677 :31 
clays kg •• '1:0\&1 aq. m. kg. 150 167 5936 22.50 35 321 344 9360 2309 27 4 57.a 1831 1269 3a 154 168 5717 al60 34 
-32& 351 10963 2.744 31 80 9 06.7 al61 lbOo 38 164 U8 5794 . 2.l89 34 S 327 342 8362 2126 24 ~ 13 57.2 2.092 1449 37 157 172 5530 2.0&1 32 330 348 10051 2527 29 H 15 68.1 mo 1475 37 161 177 6029 azla 34 337 349 10608 2663 30 Ul 19 59.0 2038 1385 35 161 177 5741 2106 32. S 339 350 9831 2461 28 23 Ul 
ali 62..6 2005 1319 32. 176 192 7498 2629 39 342 351 10176 2549 29 -2 26 6..1.4 2068 1337 32 176 192 8803 3087 ~ S !;<l 27 65.6 2000 la'17 30 183 200 7306 2.506. 37 October, 1929; Average Outdoor Tamp., 13.7oC H 
2.8 64.9 2137 1376 3:> 183 2.00 7607 2.575 38 S 
30 65.8 1876 1197 2.9 196 22.l. 8002 2596 36 344 357 10003 2483 E8 14 >-32 68.0 !fin 11'18 2.8 197 221 9067 2938 41 S 34& 361 10349 255C E9 17 68 C) 
4a 72.6 2942 1788 41 198 21U aoea 262a 37 351 358 10416 2578 29 15 66 !;<l H 47 73 . 5 2443 1468 33 200 az4 8779 2829 39 353 362 12394 3050 34 17 67 () 
50 75.7 2384 1411 :31 20a 2.28 7886 2.515 35 S c:: 51 77.6 2511 1465 32. 2011 230 7584 2403 33 (Horna removed; noee-r1ng 1nserted) r' 
55 81.6 -2.867 1626 35 210 2aO 10272 3255 45 S >-l 
63 86.2. 3666 1973 4a 212 230 8707 2765 38 No~ember, 1929; Average Outdoor Temp., 3.4oC c:: 
G8 96.2 3474 1796 36 214 231 8U8 2.660 36 !;<l 
70 96.6 3080 1588 32. lUg 236 8592 2687 36 (Start or No.8 mach1ne) > 
78 108 4274 2072 40 225 236 7278 2495 M r' 
81 liO 3552 1705 32 231 U5 8467 2593 35 380 397 9811 ~293 25 10 tTl 83 li2. 4581 al79 41 233 246 8448 2581 34 
94 109 3785 1825 35 235 2.48 8n8 2501 33 December, 1929; Average Outdoor Temp., 1.loC ~ 
99 118 4123 1902. 35 240 264 8333 2449 32 '0 M 100 120 4944 az61 41 241 246 7718 2358 31 389 396 11731 2736 29 10 !;<l 
103 118 52.a2. 2413 44 249 257 6957 2&69 35 H 
107 120 4680 2135 39 259 277 9658 2763 35 (No record. taken dur1ng JaDuary, 1930) ~ 
108 12.1 462.7 2102. 38 260 279 9485 2703 34 
February, 1930; Average Outdoor Temp., OOC 
M 
108 121 4162 1891 34 S 262 281 9561 2718 34 Z 
109 12.3 4867 2.19~ 4D 266 265 8n6 2507 31 >-l 
110 12.5 4574 2.044 :>7 268 267 9226 2569 32 446 4:U. ?l81 1603 17 
111 127 4877 21Gl 39 273 290 9611 2731 34 446 431 11981 2660 28 (f) 
liZ 12.7 4670 2.069 37 277 295 9197 2539 31 465 450 11117 2470 25 15 63 >-l 
112. 127 5386 a386 43 S 279 312 9734 2603 31 471 12403 2595 26 10 > >-l 117 12.9 492.0 al55 38 281 297 8699 2446 30 472 452 12516 2769 28 8 H 
117 129 52.90 2317 41 S 283 305 9206 2494 30 473 11213 2470 25 12 0 
12.0 134 48n 2.095 36 286 305 8918 2416 29 Maroh; 1930; Average Outdoor Temp., 4.4oC 
Z 
121 1M 52.03 2235 39 291 298 7171 1967 24 
l23 136 5462 2324 40 295 309 8717 2345 28 
l24 136 4757 2.024 35 297 315 9437 2511 30 474 11827 25!>4 26 7 
l2.b 138 4915 2073 3e. :307 326 9936 2606 31 478 11174 2383 24 6 
12.7 139 5011 al05 36 306 32& 8870 2315 27 480 470 10003 2128 21 9 
129 139 52.03 al90 37 :no ~28 9293 2416 28 4Bl 12614 2684 27 7 
130 141 5323 a2.2.4 38 3n 332 8678 2243 26 491 9197 1953 19 9 
134 147 5870 2397 4D 495 10560 2226 22 6 500 1:3747 2888 29 4 
Guernsey Female #427. born November 6. 1928 Guernsey Female 1427, born November &, 1928 
Heat Produotion 
106 86.6 :>715: 20:36 4$ Cal. tor 24 hre. Heat Production Age Wt. Per Per Barn Pulse Cal. for 24 hra. 113 n.5 :>739 1975 40 days kge. Total aq.m. kg. temp. rate Age n. Per Per 114 93.0 4195 2209 45 269 194 5597 1955 29 days kge. Total sq . m. kg. 115 93.9 4104 2150 H- 276 193 5741 2010 30 11 38.6 1352 1167 :35 116 H.4 38U H99 41 279 19& 6086 2112 31 12 37.7 1534 1:>44 41 118 94.4 4051 2117 4$ 281 191 5042 209:3 :31 U 37.2 1404 1239 38 119 95.7 3898 2021 41 284 198 6038 2084 31 14 38.1 1529 1329 40 121 97.5 3835 1907 39 286 205 5184 1706 25 15 :>8.6 1:>62 1175 35 122 98.4 4248 2167 4$ 288 202 5846 1995 29 16 38.6 1525 1316 40 1U 105 3989 1961 :>8 290 202 6096 20'78 30 17 38.6 1581 1:>65 41 133 109 4661 2247 43 294 203 5251 1785 26 18 38.6 1479 1277 38 135 liO 4404 2137 41 296 203 5309 1805 26 19 :>9.5 1650 1404 42 140 111 3758 1191 34 297 205 5530 18?l 27 
20 39.5 1614 1373 41 140 111 3913 1865 35 S 298 207 5462 1839 26 ?:l 21 39.9 1564 1313 39 144 US 4426 2067 38 
t"'l 22 39.9 1566 ~3 :>9 144 115 4906 2291 4$ S September, 1929; Averase Outdoor Temp., 10.30C Ul 26 40.8 1728 1440 42 152 121 4296 1952 35 t"'l 
29 42.2 1700 1397 40 152 121 4627 2102- 38 S 302 210 5914 1976 28 :30 :> 24ll! U ?;j 30 41.7 1998 1654 48 154 121 6323 304 210 5866 1958 28 23 n 31 42.2 2048 1683 49 164 121 6697 2.543 ~ S 307 211 5760 1918 27 25 ::q 32 44.4 2018 1606 45 169 123 4925 2-214 40 :sg8 2ll 5741 1909 27 15 34 46.7 2154 1673 46 159 123 5136 2309 42 S 311, 212 5213 1730 25 18 to 35 46.7 2092 1624 45 165 130 5506 2408 42 S 314 214 5270 1742 25 19 C 36 46.~ 2098 1629 45 184 142 M82 2278 39 :uri 214 6336 2092 30 16 t"' 38 47.2- 2040 1074 43 186 144 51539 22.82 38 316 215 6490 2141 30 11 l' 39 4.7.2 1766 1363 37 189 148 6293 2656 43 S 317 215 6566 21&1 30 11 t"'l 41 47.6 1903 1460 40 198 163 5645 2-2-51 37 :319 216 6394 2099 30 18 j 42 47.6 2113 1G?.l 44 200 162- 5030 2017 33 3t! t18 6374. 2085 29 17 Z 43 4.8.5 2016 1529 42 205 107 6482 2154 36 322 219 5414 1767 25 20 45 48.5 2027 1537 42 2ll 158 4800 1877 30 323 220 5222 1700 24 23 .... 56 61.2 2234 1489 37 213 160 5117 1988 32 324 220 6058 1968 27 21 .jO>. 57 61.2- 2202- 1468 36 219 163 4915 1892 30 325 222 6077 1967 27 23 W 58 61.2- 1946 1297 32- 231 168 5549 2096 33 326 223 6720 2171 30 20 
69 69.0 2561 1595 37 233 168 4954 1868 29 
71 69.0 2566 1098 37 239 176 5846 2154 33 Ootober, 1929; Average Outdoor Temp., 13.700 
73 65.8 2910 1861 44 2U 176 5857 2151 33 
76 66.7 299& 1901 45 242 177 5866 2155 3:3 329 220 7507 2408 33 11 80 80 70.3 3029 1866 43 244 179 5885 2150 33 330 226 7978 2554 35 10 80 84 71.2 1865 1141 26 245 180 5837 2126 33 331 227 8218 2627 36 13 68 88 71.7 3504 2130 49 246 180 5?22 2085 3a 332 228 7920 2526 35- 15 64 91 77.1 3739 ?.l88 4B 247 178 5068 2037 31 333 229 7018 2234 31 13 60 94 78.5 3562- 2064 45 249 180 5875 2140 33 334 229 7795 2475 34 13 60 90 79.4. 3600 2075 45 254 182 5702 2060 31 330, 230 6730 2134 29 13 64 95 79.4 418S 2410 53 S 256 184 5683 2044 31 336 231 7210 2282 31 10 60 96 79.8 3691 2118 4,6 261 186 5510 1966 30 337 231 6893 2179 30 12 52 98 81.6 3946 2236 48 263 187 500a 1780 27 338 232 6758 2133 29 14 80 98 81.6 4258 2413 52- S 264 188 5539 1966 29 \0 99 81.6 3403 1.928 42 265 189 5885 208:3 31 \0 99 8J..6 3648 2067 45 267 191 5808 2047 30 [Co .. t: ... ued o~ N~xt PQ..~e-J 102. 82.6 372-5 2097 45 268 193 5568 1950 29 
Guernsey Female #427, born November 5, 1928 Guernsey Female #427, born November 5, 1928 
....... 
Heat Product10n 0 
Cal. for 24 hre. 0 
Age wt. Per Per Barn Pulse 
days kgB. Total sq.m. kg. temp. rate February, 1930j Average Outdoor Temp., OOC 
Ml 234 5509 2044 28 17 54 
342 235 5808 1822 25 14 55 452 5683 1587 20 
14 75 
343 235 6384 2001 27 13 75 453 5837 1630 20 
17 72 
349 239 8323 2584 35 9 455 277 5583 1624 21 
13 68 ~ 
350 240 7565 2346 32 7 58 456 283 4646 1312 16 
10 70 ..... 
351 240 6662 2061 28 5 457 286 7200 2022 25 10 
80 Ifl 
352 241 6451 1992 27 \I 66 458 286 ·6893 1936 24 
16 70 
ifl 
0 
353 242 6048 1864 25 4 462 293 6067 1681 21 
12 68 C 
354 243 6662 2049 27 8 56 463 295 6048 1666 21 
16 68 7.l 
356 245 74\18 2296 :31 12 58 464 289 6336 1770 22 12 
72 ..... 
357 246 7152 2185 29 15 78 465 293 679? 1883 23 
8 60 >-468 289 6701 1872 23 16 60 
November, 1929j Average Outdoor Temp., 3.40C 469 294 7066 1957 24 11 64 
Cl 
7.1 
470 291 6739 1872 23 17 68 H 
360 248 7747 2355 31 12 75 472 304 &816 
1847 22 18 68 (") Co 
363 250 7574 2293 30 9 72 474 7219 
1983 24 16 68 t"' 
365 251 7584 2289 30 11 60 475 297' 6643 1825 
22 19 60 .., 
366 256 7718 2307 30 10 60 476 300 6106 
1668 20 20 72 C 
367 250 6970 2112 28 10 67 477 297 6720 
2545 23 10 71 7.l 
369 250 7747 2345 31 15 68 478 302 6470 1763 
21 13 67 :> t"' 
370 250 7382 2233 29 12 68 
371 254 7853 2358 31 16 68 Maroh, 1930j Average Outdoor Temp., 4.4
0C trl 
372 256 7622 2275 30 13 76 X 
373 253 7805 2349 31 11 60 483 302 5971 1627 20 11 'U 
375 246 7670 2341 31 11 68 484 298 6662 1825 22 13 
iTl 
376 246 6086 1859 25 14 64 485 300 6662 1825 22 10 
73 7.1 
..... 
377 245 5568 1703 23 11 64 486 :301 6010 1642 20 15 '13 ~ 
378 247 559'1 1705 23 11 56 M 
379 249 5846 1774 23 8 68 Z 
380 255 6250 1872 25 6 75 Heat Product10n 
.., 
381 256 6509 1943 25 1 64 Cel. for 24 hra. 
38£ 256 7373 2204 29 6 60 Age wt. Per Per Barn Pulse 
(j) 
383 256 7795 2330 30 8 60 
.., 
384 255 7277 2177 28 10 
days kc s • Total sq.m. kg. temp. rate :> 
487 5280 1443 18 15 74 
.., 
..... 
386 260 7747 2295 30 13 72 489 6278 1715 21 18 0 
490 300 6643 1815 22 15 Z 
491 305 7872 2133 26 11 
Guernsey Female #427, born November 6, 1928 493 
308 7642 2060 25 12 
494 7258 1956 24 13 
498 319 6912 1824 22 8 
500 308 5645 1522 18 11 
Beat Production 503 7027 1889 23 14 
Cal. for 24 hra. 505 310 6758 1812 22 10 
Age Wt. Fer Per Barn Pulse 507 6336 1685 20 10 
days kgs. Total sq.m. kg. temp. rate 509 321 6874 1809 21 10 
Deoember, 1929; Averege Outdoor Temp., 1.10C 
394 5278 1880 25 15 54 
395 5470 1935 25 10 75 
396 6854 2050 27 11 58 
400 256 5826 2040 27 17 72 Jersey Kale 1190. bo r n Movembe r 19 . 1926 
IStart of No.8 mach:ne) 
402 5701 1993 26 17 74 
405 6278 1854 24 14 60 Heat Production 158 129 5290 2317 U 406 254 5875 1727 22 15 58 cal. :tor 24 bre. 159 131 5112 2488 U S 407 253 5202 1825 24 5 68 Age Wt. Per per 172 142 5890 2448 II 408 258 6202 IB08 23 2 6B daye kg • • Total sq. m. kg. 175 144 5679 2M3 ~9 409 255 5394 IB72 24 3 5B 16 30.4 1302 li76 37 177 146 6466 2646 U S 410 5259 IBIB 23 B 17 30.4 1522 1375 43 179 145 5962 2447 U 411 0067 174B 22 I; 18 35.4 1495 1350 42 19a 149 0995 2379 ~9 413 272 7334 2117 27 10 59 19 34.5 1629 1495 47 194 162 6125 2400 40 S 414 2&9 723B 2103 27 10 &1 21 39.9 1554 1313 39 196 154 5Z09 2107 34 415 258 0505 1925 25 12 50 23 38 . 6 1515 lZ08 39 191 161 724~ 2805 45 S 41& 268 6815 198? 25 13 70 24 38.6 1495 1291 39 197 160 5750 2237 36 ?:1 419 6067 1765 23 14 67 ZO 34.9 lZ07 li90 37 204 167 5933 2255 36 &2 t'1 420 259 6451 1873 24 13 32 38.£> 1725 1489 45 20& 167 5654 2147 34 r.n 
January, 1930; Average Outdoor Temp., _o.7 oC 39 38.£> 1&91 1459 44 213 178 592~ 2170 33 t'1 40 39.7 1766 1502 44 214 176 5535 2074 32 > 
43 47.1 1890 1456 40 215 179 6096 2224 34 :>;j 5B n 423 279 5856 1666 21 8 4ti 47.£> 1928 1477 40 222 182 6538 2362 36 :r: 424 629B 179B 23 13 71 50 47.2 1737 1337 37 227 lag 61g7 2H6 33 42& 5451 1855 24 14 70 51 49.9 1840 1374 37 231 Ig3 6346 2220 33 to 427 272 491>4 1430 18 7 72 54 53.5 2076 1490 39 Sold •• Upped 1Ul,. ~. 192~. 430 278 1>818 1661 21 4 73 57 64.4 2264 1010 42 ~ 431 54:34 1550 20 7 49.9 2386 1781 48 r 61 r 432 6201 1761> 22 13 &8 66 52.2 2083 1517 40 t'1 435 279 6413 1826 23 6 78 88 &9.4 :::849 1761 u .., 435 279 5645 1607 20 4 70 90 &9.8 2784 1722 40 ~ Z 437 562& 11>99 20 3 70 93 7:3.0 3480 2099 48 438 5875 1&68 21 5 70 95 74.4 3276 1956 44 
...... 439 5e64 1605 20 5 70 101 78.9 28&3 1653 36 .j.o. HO 282 4973 1407 18 8 75 106 82.1 3869 2185 47 W 
107 83.0 3384 1899 41 
109 83.9 3120 1741 37 
109 83.9 381& 2129 45 
110 84.8 3883 2154 (\ 46 
113 97.9 4219 2286 48 
Guernsey Female 1/42?, born Novemr·er 6, 1928 120 95.3 4291 22Z0 4ti 
128 101 3970 2000 39 
128 101 4987 2512 60 S 
132 103 4704 2334 45 
Heat Product1on 132 103 4718 234l 46 S 
Cel. for 24 hrs . 136 108 4707 2286 44 
Wt. Per Per 8arD Pulse 136 108 ti726 2781 53 S Age kg - tett.p. rete 139 III 4344 2076 39 dey. I<g9. Total sq.tD. 
441 :2.'19 5626 1603 20 5 75 139 lli 53£>2 25£>2 48 S ...... 
443 282 4954 1403 IB 8 72 142 115 4742 2220 41 0 
444 27B 5645 1610 20 9 70 142 110 5414 2535 4'1 S 
445 6317 1785 22 8 70 144 li6 5136 2.404 45 
448 289 0470 18QIl 22 7 75 144 11ti 5558 2602 48 S 
450 290 6048 1684 21 B 58 152 liD 4954 2319 43 
451 2B8 5990 1675 21 II 64 152 110 6779 2706 50 5 
Jeraoy Fomale #619, born November 6, 1928 Jersey Felll8.10 #619, born November 6, 1926 
Beat Production I-' 
Cal. tor 24 hra. 2 Heat Produotion Age lit. Per Per Barn Pulse Heat Produotion Cal. tor 2~ hra. days kgs. Total sq.m. kg. temp. rate cal. tor 24 hra. Age lit. Per Per Barn Pulse Age lit. Per pel' days kga. Total IIq.m. kg. temp. rate 
January, 1930j . Average .OUtdoor Temp., _6.,,·oC days kgs. Total sq. m. kg. 260 175 5201 1943 30 
11 30.8 114& lilT 37 261 176 5117 lee9 29 
12 :n.s 1325 1279 42 262 176 4915 1609 26 422 6010 1765 23 14 68 ~ 13 32.'1 1268 1203 :;9 263 177 521:1 1912 29 424 6125 1800 2:1 14 64 H 14 32.'1 1089 10M 3:; 264 176 5424 '3.964 30 425 264 6566 1930 25 10 70 {fl 15 33.1 12&6 li93 38 266 179 5405 1972 :10 426 264 5203 1526 20 8 76 (fl 0 16. 34.0 1287 lin 36 267 160 5731 2065 32 426 264 6470 1902 25 6 66 C 17 33.1 1332 1253 40 .270 162 1)376 1Y42 29 429 6547 1919 25 6 72 !>:I 
18 33.6- 1069 9S6 32 272 164 5616 2020 31 430 6202 1616 23 13 72 H 
19 33.& 1064 993 32 274 164 1)395 1938 29 432 266 1)645 1643 21 15 69 >-20 M.O 1163 1067 34 276 186 1)076 1819 27 434 266 6874 2011 26 6 78 
24 3&.3 1455 1294 40 277 175 5338 1976 :11 435 6931 2021 26 9 60 Cl 
27 35.4 1204 1088 34 281 167 4934 1670 30 436 6413 1865 24 6 72 ~ 
30 3&.3 135~ 120'1 3~ 262 169 4502 1696 27 437 5567 1620 21 6 72 () 
32 37.(' 1&69 14(,2 44 264 172 4992 1664 29 436 2.71 6240 1600 23 9 72 C 
34 37.4 1616 1593 49 265 175 5002 1651 29 4:39 261) 5663 1664 21 7 72 r' 
>-l 3& 37.& 1&71 1463 44 266 179 0:176 1961 :10 441 272 0395 1059 20 9 66 C 41 40.8 1&74 1395 41 286 161 4629 1750 27 442 266 6470 1ee6 24 10 72 !>:I 43 4O.a 1904 1587 47 2.69 161 1)232 1900 29 443 6662 1932 25 11 72 >-51 44.4 191& 1525 43 292 178 4502 1647 25 440 274 6526 1676 24 7 72 r' 
54 46.6 2011 1525 41 293 176 4596 1665 26 446 269 6605 1921 25 6 76 
tTl 57 46.5 2182 10M 45 294 181 431)0 11)73 24 446 269 6654 1991 25 9 79 
&2 49.9 2184 1630 44 296 166 461)6 1661 25 449 272 6433 1609 24 11 76 ~ 
78 59.0 2256 1534- 38 297 190 5750 2033 30 28 >1j 
80 00.3 2300 i544 38 _300 lee 5434 1931 29 :11 February, 1930; Average Outdoor Temp., OoC t"1 !>:I 84 f>&. 'I 2028 1287 30 301 lee 0336 1697 26 H 
91 67.6 2779 1'150 41 302 166 5021 1764 27 2:1 450 5645 1632 21 16 72 ~ 
92 67.6 2758 1737 41 :105 lee 5587 1963 30 451 6336 1631 23 16 72 t"1 
93 6B.0 3031 1902 45 306 169 5203 1644 28 452 270 6720 1948 25 16 76 Z 
94 69.8 3230 1996 46 306 190 4915 1737 26 16 60 453 264 5683 1667 22 14 60 >-l 
95 70.3 2930 1605 42 309 190 0069 1789 27 16 
.. 54 271 6221 1796 23 12 66 
96 71.7 ~278 1997 46 :112 191 0434 1911 26 19 455 277 6739 1925 24 12 (fJ >-l 97 71.2 3161 1933 44 :113 192 6096 2140 32 16 456 270 6029 1726 22 17 75 >-98 71.7 3120 1901 44 314 193 6211 2175 32 11 459 269 4944 1437 16 15 64 >-l 99 72.6 3302 1999 45 315 194 5712 1990 29 14 460 274 6674 1975 25 14 65 0 100 73.5 316& 1903 43 316 190 5587 1946 29 14 461 272 6490 1876 24 16 60 Z 105 77.1 3504 2050 45 316 196 1)750 1992 29 20 462 276 5664 2052 21 13 72 
109 78.9 3734 2156 47 319 197 4934 1705 25 17 463 274 6662 1920 24 9 60 
111 79.8 3610 2071 45 320 198 5616 1937 26 20 466 268 7660 2239 20 16 60 
116 83.4 3456 1934- 41 321 199 1)741 1974 29 23 467 274 7450 2141 27 16 72 
118 84.8 33'31 1881 40 322 200 5666 2012 29 22 466 275 7392 2124 27 17 70 
120 85.7 3446 1900 40 323 201 1)616 1921 26 23 469 275 7546 2168 27 17 65 
l23 B6.6 4018 2202 4& Ootober, 1929; Average Outdoor Temp., 13.70 C 472 6662 1877 23 16 62 125 66.9 3955 2137 44 473 287 6355 1780 22 19 55 
131 93.0 4248 2237 46 327 203 7622 2592 36 11 66 474 280 6240 1773 22 18 64 134 96.6 4564 23&3 47 328 205 7908 2695 39 10 64 475 275 5568 1595 20 11 66 ~9 100 4109 2061 41 329 206 7094 2563 37 13 66 476 263 6163 1741 22 l:J 64 
32 15 68 
° 
142 102 4109 20&0 40 330 207 -6528 2198 Marcb, 1930; Average Jutdoor Temp., 4.4 C 142 102 4315 2163 42 S '331 208 6595 2215 32 14 51) 
147 106 4670 2289 44 332 209 6451 2160 31 13 62 481 288 6317 1770 22 1'1. 147 106 4614 2360 46 S 333 201) 6202 2075 30 13 64 482 282 6355 1795 23 13 153 liZ 4704 2233 42 334 210 6883 2300 33 11 64 483 289 7123 1990 25 10 72 153 112 5290 2511 47 S 335 211 6787 2262 32 13 52 484 291 6624 1840 23 15 68 160 ll4 4.594 2156 4.0 336 211 6624 2206 31 15 78 485 7296 2027 25 16 72 160 114 5011 2351 44 S 337 211 7181 2388 34 19 72 489 286 7315 2055 26 .11 1&'1 121 4646 22.08 40 340 213 5866 1944 28 15 64 490 291 8179 2272 28 18 16'1 121 5021 a266 42 S 347 216 6134 2013 28 ') 60 492 7296 2032 25 13 174 128 5338 2356 42 349 218 6826 2233 31 (\ 7\1 494 288 8141 2274 28 17 176 129 5722 2512 44 S 351 219 6528 2128 30 5 70 496 295 7450 2052 25 10 184 134 5395 2313 40 356 225 7334 2358 33 HI 65 498 285 6874 1931 24 12 187 136 6091 2602 46 S 501 6970 1942 24 15 189 137 5309 22.51 39 'Injected witb Blaokleg aggreesion. 502 291 6835 1899 23 14 191 140 5285 2216 38 
November, 1\129; Avera~~ Outdoor Temp., 3.4oC 505 7565 2108 26 11 194 142 1>683 2362 40 S 507 289 7411 2064 26 11 196 i43 5194 2151 36 
?j 198 140 4925 2062 35 358 230 7728 2454 34 12 71 
tTl 201 142 4762 1979 34 S 364 239 7133 2215 30 10 64 Ul 203 142 5174 2150 36 367 235 7565 2369 32 16 67 tTl 211 148 5170 2097 35 374 236 6384 1996 27 14 74 :.-
:u 212 148 4766 1936 32 376 233 6854 2160 29 11 73 
n 215 146 5179 2119 35 37\1 243 7574 232\1 31 4 72 ~ 216 147 5088 2078 35 381 242 7811l 2432 33 8 70 
217 147 5088 2074 35 383 252 7382 2226 29 12 72 to 218 152 5107 2040 34 
Deoember, 1929i Average Outdoor Temp., 1.loC C 219 152 5064 2026 33 r< 226 157 4886 1923 31 r< 
tTl 228 157 5050 1987 32 392 7133 2182 29 15 76 
>-,l 230 160 5040 1961 32 3\13 6883 2103 28 10 69 H 
231 162 4550 1759 28 394 ?l33 2177 29 13 68 Z 
242 166 4877 1857 29 395 7507 2287 30 6 70 1-4 243 167 5357 2036 32 3117 7440 2262 30 11 72 .j:>. 244 167 5405 2048 32 398 249 7114 2158 2\1 17 64 W 
245 168 5290 1998 31 399 6 ')811 2053 27 18 72 246 16\1 5088 1910 30 400 6490 1959 26 17 72 249 171 5357 2003 31 
250 172 5472 2040 32 (Start or No. 8 machine) 251 173 5050 1877 2\1 
252 175 5530 2047 32 401 5605 1988 25 14 80 253 176 5510 2034 31 403 255 6470 1939 25 15 64 254 l76 4838 1786 28 404 257 6835 2037 27 15 50 25l> 176 5165 H07 29 405 262 6586 1942 25 7 70 256 175 5635 2085 32 406 252 6701 2021 27 1 68 
25'1 1'14 5443 2020 31 407 250 6528 1975 26 3 68 
258 173 5578 2077 32 409 5722 1693 22 6 
259 174 5366 1992 31 410 265 7296 2136 27 8 68 1-4 411 263 7373 2172 28 11 67 0 
412 25\1 7488 2223 29 10 64 W 
413 255 6720 2013 26 13 62 
417 7104 2117 28 13 67 
418 253 5662 1983 25 14 64 
Hollteln Male #557. Jereey Female U820. born November 1~, 1929 
born November Zl, 192.8 (Free-martin, twin 81.ter of Male #191) 
Heat Production Heat Produotion Heat Production ....... 
cal. for 24 hra. Cal. for 24 hra. Cal. tor 24 hrs. s: '&8 'ft. Per Per Age lit. Per Per Age lit. Per Per Barn Puloe daya kgs. Total aq. m. kg. days kg •• Total sq.m. kg. days kgs. Total eq.m. kg. temp. pula6 
l!i 4.4.9 1fl26 1445 41 
17 45.8 1803 1409 39 46 33.6 1500 1400 45 
20 47.6 2077 1594 44 49 36.3 1565 1396 43 October, 1929; Average Outdoor Temp., 13.7oC 
21 49.9 2075 1547 42. 50 36.3 1748 1560 48 
2.2 47.6 2008 1541 42 51 36.3 1846 1647 61 322 186 6086 2174 33 11 56 ~ 23 47.0 1978 1518 42 52 37.2 1879 1653 51 323 i88 6029 2143 32 10 70 
24 47.0 1862 142.8 39 58 42.6 1930 1573 45 324 190 6490 2294 34 12 60 
~ 
26 49.9 2002 1494 40 62 46.3 2310 1799 50 325 191 5731 2019 30 15 
Ul 
70 Ul 
28 52 .• 0 1870 1355 36 66 45.4 2252 1773 50 328 195 5520 1923 28 13 77 
0 
30 53.5 2109 1355 39 69 46.3 2321 1807 50 329 196 6614 229B 34 11 64 
e 
40 55.8 2014 1409 36 71 47.2 2155 1660 46 330 196 5664 1963 29 13 59 
~ 
~ 
42 62..6 2124 1397 34 73 49.4 2309 1732 47 331 197 6595 2280 33 15 80 
43 62.6 2291 1506 37 74 49.4 2250 1689 46 332 198 6605 2260 33 19 76 > 
44 63.5 2460 1604 39 76 49.9 1766 1318 35 335 200 5952 2044 30 15 66 Cl 
50 67.1 248? 1572 37 77 49.9 2054 1533 41 336 200 6296 2161 31 13 65 ~ 
li5 74.4 2495 1489 34 78 50.8 2076 1534 41 345 204 6364 2166 :n 10 65 ;:; 
67 75.3 2451 1453 33 79 52.2 2191 1596 42 347 206 7363 2466 36 B 56 
78 85.3 4358 2409 51 S 80 53.5 Zl46 1541 40 
C 
350 207 ?277 2450 35 16 l' 
79 85.3 4344 2401 51 81 54.4 2184 1552 40 >-l 
80 86.2 4248 2335 49 89 59.4 2477 1677 42 November, 1929; Average Outdoor Temp., 3.4oC e 
80 86.2 4397 2417 51 S 91 60.8 2671 1785 44 ~ 
81 88.5 4157 2252 47 92 60.3 2640 1772 44 356 215 7891 2599 37 9 80 :>-
82 90.1 3725 1989 41 93 61.4 2602 1730 42 364 216 7862 2560 36 16 60 
l' 
83 90.7 4166 2224 46 95 63.0 3026 1982 48 365 217 7056 2313 33 14 80 
83 90.7 4906 2619 54 S 98 63.5 2690 1755 42 367 210 7496 2505 36 9 ?2 
tTJ 
86 93.9 4195 2197 45 102 67.1 3194 2019 48 370 219 6767 2215 31 11 64 
X 
86 93.9 4078 2136 43 105 67.6 3154 1986 47 371 219 6490 2115 30 11 72 
'tI 
90 95.a 4229 219B. 44 106 68.0 3204 2010 47 372 217 7670 2511 35 6 72 
tTl 
~ 
91 97.5 4229 2169 43 108 68.9 3374 2102 49 373 220 7094 2310 32 7 76 
~ 
93 99.3 4291 2178 43 III 71.6 3271 2001 46 374 216 6413 2107 30 2 66 ~ 
94 100 4402 2229 44 112 71.9 3391 2063 47 377 220 6365 2070 29 12 72 tTl 
95 100 4406 2231 44 117 76.0 3473 2049 46 376 215 7229 2379 34 12 60 Z 
96 101 4267 2150 42- 118 76.0 3235 1909 43 379 ?18 8045 2628 37 13 64 >-l 
97 101 4099 2060 41 122 77.6 3523 2054 45 
100 104 4411 2178 42 124 80.3 3502 2002 44 December, 1929 ; Average Outdoor Temp., 3.4oC 
(fl 
101 105 4051 1992 39 125 81.2 3262 1853 40 
>-l 
:>-
104 107 4560 2220 43 129 83.5 3902 2184 47 388 6787 2227 31 10 64 >-l 
106 liO 4738 2269 43 141 91.9 4330 2297 47 389 6960 2262 32 13 72 0 
108 11a 4795 22.80 43 141 91.9 5198 2758 57 S 390 7286 2:363 33 6 60 
111 117 4690 2176 40 146 94.8 4589 2391 48 391 6730 2199 31 7 64 Z 
113 118 4872. 22-47 41 146 94.8 5002 2606 53 S 
392 6547 2137 30 11 68 
120 123 4987 2.242. 40 152 101 4363 2198 43 
393 220 7200 2345 33 17 73 
125 12.7 4517 ZOOl 36 152 101 4157 2094 41 S 
394 7094 2302 32 18 66 
125 127 4987 2210 39 159 107 4214 2062 40 
395 7210 2334 33 17 76 
132 137 5448 2507 40 159 107 4814 2355 45 S 
396 7277 2350 33 14 61 
132 137 5923 Z508 183 124 5827 2608 
39B 225 7430 2389 33 15 76 
43 S 47 S '399 222 7161 
140 143 5294 2192 31 185 12& 5102 22&6 41 
2322 32 16 80 
400 225 7066 2272 
140 143 6547 2711 46 S 188 129 5563 2437 43 
31 6 76 
401 226 7565 2424 
144 144 5635 2526 39 190 129 6211 2721 48 S 
33 2 72 
402 224 7161 
144 144 5482 2262 38 S 192 130 5232 2283 40 
2311 32 3 76 
406 231 6355 2009 27 11 65 
147 148 5578 2266 38 
197 134 6202 2664 46 S 407 227 6586 2105 29 10 70 
147 148 5323 2162 36 
1.98 135 6355 271.5 4 7 S 408 227 7450 2379 33 15 74 
154 160 5794 2251 3G 
203 135 5280 2255 39 412 7642 2410 33 15 70 
154 160 6634 2577 41 S 
206 139 5198 2188 37 
166 172 6994 2607 41 
209 142 5602 2332 40 *9t:art ot No. 8 machlne~ 
107 172 8640 3220 50 
211 140 5141 2156 37 January, 1930j Avero~e Outdoor Ter:1p., -e.?oC 
171 176 7627 2807 43 
214 145 5141 2114 36 
174 180 7541 2743 42 
225 149 5645 2285 38 416 230 6616 
226 149 5290 2142 36 
2162 30 8 n 
176 184 7594 2732 41 232 1~8 4667 1906 31 
419 6586 2056 28 14 
178 180 7349 2673 41 235 161 5011 1941 31 
420 239 ?l04 2206 30 8 76 
185 193 72.77 2545 38 237 165 5750 2199 35 
422 235 6662 2088 26 7 73 
190 203 10474 3561 li2 S 238 165 5194 1956 3? 
423 235 6931 2172 30 4 68 
203 209 6538 2187 31 239 I G5 6000 2292 30 
424 6566 2049 28 7 68 
205 21.0 G576 2197 31 240 160 5942 2308 37 
427 243 6816 2096 28 14 86 
212 228 7565 2410 33 244 le.? 6278 2366 36 
431 6854 2 121 29 5 70 
213 223 7162 2310 32 247 1ft? ()9?O 
422 6989 2164 29 5 68 
221 225 77'07 24-05 34 249 170 t328 2002 31 
433 240 6298 1950 26 9 76 
229 226 7718 2473 34 250 1 72 5818 2175 34 
4 3 7 244 6259 1 922 26 9 64 
231 227 7766 2483 34 256 1% 4915 1811 28 
438 6278 1916 26 8 70 
234 230 8 102 2573 35 257 177 5472 2010 31 
440 250 6893 2085 28 7 72 
236 235 7738 2428 3~ 258 177 5856 2148 33 
441 241 6950 2146 29 7 80 
241 241 7978 2464 3~ 259 178 4622 1 691 26 
443 346 5933 1804 24 8 75 ?:I 
245 242 8419 2594 35 2GO 179 5683 2076 32 
444 245 6797 2082 28 10 79 t'1 
249 250 8429 25~2 34 261 179 5376 1961 30 
UJ 
253 253 7546 2269 30 
February, 1930; Averce;e Outdoor T'er.::p ., OoC t'1 
255 253 8563 2575 ~4 
262 180 5213 1899 29 >-
258 260 8630 2554 :7.l 
2 76 163 4157 1596 25 445 5702 1 744 23 
:>J 
277 1 67 5WC 2047 32 
14 65 () 
259 267 Y226 2694 35 279 170 4598 1727 27 
446 7?5? 2372 32 17 64 :I1 447 246 6566 2002 2? 16 70 
260 264 9139 26B:; 35 
261 266 9187 2685 34 
448 2.;1 601006 l e.78 25 14 GO to 
265 270 9166 2657 3 4 Hea t Production 
449 243 6624 2036 27 11 63 
:::68 ~,74 8899 2562 ;\3 CaL tor 24 hra. 
451 247 G778 2066 2? 1 ? 68 
C 
Ase -lit. Per Per Barn pu1sp. -i5~ 252- 6336 1908 25 14 7 2 
r 
days kg • • Total sq.m. kg. temp . rate 456 2~5 (3221 1E.63 2 4 16 68 
r 
t'1 
- Sh lpped_ 260 173 5443 2023 31 
45? 250 7027 2129 28 13 66 >-l 
281 171 4e.22 1696 27 4~8 250 7200 2 1? 5 29 9 ?2 
~ 
·283 172 50?8 1893 29 46 1 .254 6950 2087 27 16 60 
Z 
J ersey Fef!lB.le #820 (free-martin 28? 1 80 5510 2007 31 462 256 ? ~92 2207 29 15 71 
t"in ;i.ter of male #191) , 288 173 5318 1980 31 
4 (.2 Zf:·5 7296 2164 29 17 76 I-' 
, 290 174 5530 2050 32 4G4 258 7200 2143 25 17 61 
+-
born November 1 3, 1928 291 
v.> 
1 75 5770 2135 33 467 7564 2237 29 16 72 466 207 7949 2317 30 19 72 
Rea t Production 
Cal. for 24 hr •• September, 1929; Average Outdoor Temp., 19.3( !~g 259 6835 2028 26 19 64 
Age Vlt. Per Per 
255 6778 2029 27 11 68 
days kg •• Total sq. m. kg. 293 176 5798 2140 33 28 54 471 261 6240 1848 24 13 72 
1 21.3 936 11.19 44 294 180 5654 2060 31 24 58 March, 1930 ; Average Outdoor Temp. , 4.4oC 
9 25.0 1.343 1476 54 2~7 160 4973 1890 28 21 62 
10 25.0 1290 1418 52 300 181 5059 1833 28 25 52 
20 25.0 1282 1409 51 303 183 4598 1659 25 18 50 
476 263 6202 1824 24 11 
21 26.3 1 26'/ 1 348 48 304 183 5069 1826 28 18 
477 259 7488 2222 29 13 
23 26.3 1343 1429 51 307 184 4550 1634 25 19 
478 270 7430 2154 28 10 
24 27.2 1534 1615 56 :l08 185 5328 1912 29 16 
{79 271 7699 2232 28 15 74 
25 29.5 1308 1310 44 309 185 5030 1802 27 11 
464 263 6086 1790 23 11 
27 30.8 1577 1 536 lil 311 186 5146 1839 28 14 
485 270 6470 1875 24 1 9 
28 30.8 1558 1.518 51 314 16 7 4541 1616 24 17 
48? 5510 1606 21 11 
30 27.2 1463 1540 54 315 168 451 2 1603 24 20 
488 6336 1837 23 17 I-' 
32 29.5 1519 1522 52 316 188 5549 1969 29 25 
489 272 6682 1931 25 17 0 
34 31. 7 1 519 1467 48 31? 188 5126 1819 27 20 
491 280 7411 2105 26 6 
U I 
36 :31.. 7 1301 1256 41 320 1 90 5021 1775 26 22 48 
493 268 6643 1931 25 1 2 
44 31.7 1639 1583 52 321 190 5923 2091 31 1 6 65 
498 272 6758 1953 25 13 
501 79B7 2282 29 1 2 
4li 31.7 1591 1537 50 
_'1_ 11061\ 'h........... 1IIntiZol'i'lh .. -r 1 ~ _ 1029 
Jersey Llale /191, twin of female Jersey !!ale #193, born December 22, 1928 
820, born Ilovember 13, 1928 
Hea t Produotion 125 91.1 4166 2450 49 S 
Cal. for 24 hra. 129 98.4 4536 2314 46 
Heat Produotion Age Wt. Per Per 130 98.4 4896 2498 50 S 
cal. for 24 hr •• day. kg •• Total sq. m. kg. 133 i01 4656 2346 46 
Age n. Per Per 8 33.6 1330 1240 40 134 10l 5189 2608 51 S 0 
days kgs. Total sq. m. kg. 12 35.4 1717 1554 49 l38 104 4872 2406 47 ()\ 
10 25.0 926 1018 37 15 36.3 162.9 1453 45 l43 l09 0045 2432 46 S 
13 24.0 971 1092 40 11 36.3 1508 1345 42 145 108 4981 2410 46 
20 26.3 1235 1314 47 18 39.5 1472 1253 37 U8 113 6016 2371 44 
21 25.9 1191 1281 46 19 40.8 1724 1440 42 150 113 5112 2692 50 S 
23 25.9 1326 1426 51 20 36.7 1573 1394 43 l52 116 5237 2440 45 
25 27.2 1401 1481 52 21 40.8 1569 1311 38 165 125 4944 2209 40 
21 za.6 1581 1615 55 22 40.8 1547 1292 38 166 126 4733 2106 38 ~ 
;J(l 28.1 1431 1416 51 23 40.8 1817 1568 46 112 130 4963 2165 38 
.... 
32 29.0 1522 1539 52 28 39.9 1367 1156 34 119 141 4666 1950 33 
(fl 
(fl 
34 30.4 1515 1490 50 30 39.9 1273 lOH 32 181 141 5316 2241 38 0 
36 30.8 1288 1255 42 31 39.9 1550 1311 39 197 158 5318 2080 34 C 
44 ~~~ 1554 1487 49 32 39.9 J.264 1069 32 199 157 5078 1228 32 ~ 46 1682 1597 52 37 40.4 1318 1107 33 201 157 5518 209u 34 .... 
48 39.4 1737 1418 44 43 44.0 2098 1680 48 205 156 5174 2043 35 
49 39.9 1737 1469 44 44 44.0 1872 1499 43 207 161 5568 2156 35 >-
51 39.9 1903 1609 48 45 44.4 1745 1389 39 208 161 5693 2205 35 Cl 
55 40.8 1591 1329 39 47 46.7 1975 1550 42 212 166 5875 2240 35 
~ 
57 43.5 2189 1763 50 50 48.0 1726 1316 3& 216 1&8 06000 2267 56 
H 
() 
60 45.4 2083 1640 46 51 48.5 2234 1694 46 218 170 5904 2221 55 C 
62 45.4 2137 1682 47 55 49.4 2268 1703 46 225 175 6048 2235 34 t'" 
63 46.3 2238 1742 48 58 51.1 2474 1810 48 226 1~9 5357 2022 32 
., 
66 45.4 2104 1656 4(, 60 53.0 2491 1197 47 227 170 4982 1874 29 C 
69 48.1 2138 1630 44 62 54.0 2597 1855 48 230 186 5857 2088 31 ~ 
71 48.1 2169 1653 45 64 5~ .9 2602 1841 47 236 186 5654 2\122 30 > 
73 49.0 2195 1655 45 66 56 .7 2772 1926 49 246 1~1 6720 2369 35 
t'" 
77 50.8 1750 1293 34 67 59.0 32'76 2227 56 247 193 5818 2037 30 
79 53.5 2052 1473 38 68 58.5 2306 1574 39 241.' 193 5712 2000 30 trJ 
81 56.2 2136 1490 38 78 66.7 2950 1872 44 249 197 5935 2051 30 
;><: 
83 56.7 2462 1711 43 GO GCt. '7 2719 1125 4J. 250 199 56 18 2001 29 '""d 
86 57.2 2242 1621 41 85 69.9 2635 1630 38 251 201 5648 19Z,5 28 
t'1 
89 60.8 2671 1185 44 89 12.1 3178 1930 44 Age lit. Fer Fer Pulse 
~ 
79.8 
.... 
91 61.1 2556 1694 41 101 3730 2140 47 days kgs. Total kg. rate ~ 101 19.8 41n 2393 52 S sq.m. 95 63.5 2558 1669 40 252 202 5694 2009 29 103 81.1 4579 2594 56 S t'1 96 64.8 2400 1548 37 253 196 4867 168 9 25 'Z 
97 64.9 2863 1845 44 106 82.6 4267 2403 52 S 255 19& 5933 2058 30 >-l 
98 65.3 2782 1786 43 112 84.4 3547 1972 42 256 195 5990 2084 31 
99 61.1 2993 1892 45 112 84.4 3787 2079 45 S 258 199 6019 2072 30 
102 68.9 2894 1802 42 114 85-.3 3501 1980 42 259 202 6058 2068 30 
[J) 
105 70.3 2201 1356 31 114 85 .3 4536 2507 53 S 263 204 6442 21e5 
., 
32 59 > 
106 71.2 2928 1791 41 117 88.5 3686 1997 42 265 206 6701 2262 33 69 ., 
108 72.6 3067 1857 42 117 88.5 4032 21,64 46 S 267 208 6749 2263 32 68 H 
So 1<1.. shipped. 120 89.8 4262 2Z89 47 S 0 
123 96.2 3389 175]. 35 (Sold-Sbipped) 'Z 
Hol.tein "emale #590. Holstein Female #590 1 born December 29, 1928 
horn DeCeliJOer 29, 1928 
Heat Produotion Heat Production 
Heat Froduction 
Cal. for 24 hra. Cel. for 24 hrs. 
Age Wt. Per Per 
CaL for 24 hra. Age nt. Per Per Darn Fulse 
day. kg •• Totnl 
Age lit. Per Per Barn Pulse days kg •• Total sq.m. kg. temp. rate sq. m. kg. daya kgB. Total 9 40.8 154C 1286 38 
8q.m. kg. temp. rate 288 225 6490 2084 29 16 76 
188 159 5184 2023 33 289 226 6259 2005 28 14 72 
290 221 e6~4 2121 29 13 ~1 10 U.3 1656 1375 40 191 166 ~347 203~ 32 296 231 6163 19~1 27 9 65 1.2 42.2 1713 1405 U 193 168 5386 203~ 32 29? 232 6691 21\3 29 7 64 16 43.t> 1587 1279 36 196 169 5606 2116 33 29B 232 70?5 2233 30 5 60 20 q3.5 22:>3 1815 f>2 199 102 5530 2065 32 299 233 6614 2082 28 9 64 23 45.4 1874 1476 U 201 178 5150 210~ 32 
300 234 1411 2331 32 4 76 2:> 45.8 1578 1236 34 204 11? 54'1.3 2000 31 301 234 6547 2056 2B e 70 27 4?2 1780 1371 38 20? 176 5122 210B 33 303 235 6806 2131 29 8 65 28 47.2 1916 1416 U 21~ 17? 5923 21 ?3 33 304 236 8102 2533 34 15 ?3 32 48.1 1493 1138 31 211 1?8 5290 1935 30 305 23? ?9S? 2493 34 18 ?6 34 49 .9 1531 1142, 31 212 1 ?9 4906 l?n 21 306 23? 7834 2443 33 19 80 40 53.5 2359 1693 44 213 180 5088 18 54 28 43 55.8 2153 1509 39 215 181 5347 1943 30 
·Glven Selts . 45 57.1 =6 1.610 U 216 181 5558 2016 :11 
··lnjscted wItt. BleGkleg Aggressln 47 58 . 2 2400 1644 U 221 182 5626 2033 . 31 50 60.3 2170 1456 36 223 186 6125 2191 33 53 62.1 2640 1743 43 224 187 5933 2114 32 
:.6 64.8 3019 19406 47 220 189 5808 2058 31 307 239 7147 240~ 32 12 77 61 68.5 2954 1846 q3 229 192 6029 2116 31 312 244 6998 2149 29 10 64 b3 68.5 2076 1613 39 230 193 ~?41 2008 30 313 250 ???6 e3~2 31 10 63 ?::l 
66 b8.b 3182 1989 46 231 19b ~4?2 1904 28 314 243 ?536 2319 31 10 68 b8 71.5 3019 1843 42 233 198 6826 2354 3. 316 247 7027 2141 28 15 68 M (fJ 69 n.2 :n63 1935 oM 237 198 6816 2353 34 31 ? 249 7555 2292 30 12 68 M 72. n.5 3276 1969 45 241 200 5962 2047 30 318 247 7450 2270 30 17 ;,. 74 13.9 3072 1840 42 243 196 6758 n45 34 319 24~ 7258 2223 30 13 ?2 
'" 
76 75.8 2990 1766 39 2411 197 6038 2089 31 320 24b 7238 2219 30 12 68 (') 77 76.2 2832 1668 31 247 197 5712 1974 29 29 321 243 7709 2373 32 10 &8 :r1 79 78.0 3103 1603 40 248 205 5309 1796 2& 24 54 322 244 6528 2003 27 11 65 82 78.9 U18 2031 45 251 197 540~ 166'3 27 21 60 323 245 6912 2117 28 14 74 to 84 81.0 3326 1893 41 254 200 5578 1914 ee 25 324 246 6672 203? 27 11 67 c: 85 82.1 3355 1894 U 255 201 5242 1793 26 32~ 248 6674 2092 28 11 74 r 88 83.0 3379 1.896 41 257 202 5261 1796 20 18 6~ 326 251 6284 192? 25 8 69 r 91 86.4 3394 1663 39 258 202 4771 1626 24 18 32? 254 B44B 253? 33 6 59 M 
>-l 
94 90.3 3701 1982 U 261 204 5357 1817 26 19 328 2~4 9?2~ 2918 38 68 
.... 
94 90 . 3 4186 2242 46 S 262 2)5 5261 1782 26 16 331 255 7891 2360 31 10 72 Z 9b 92 . 5 3979 2102 43 263' 206 5482 1852 27 11 332 2~4 e 035 2411 32 12 60 96 92.b 3902 2061 42 S 264 2C6 ~~6B 1877 27 14 333 258 7B24 2326 30 13 65 ..... 98 93 . 2 3706 1950 40 265 207 5357 1801 26 14 
.j:>. 
W 
98 93.2 3994 2Wl q3 S 266 2~8 6403 2147 31 18 December, 1929j A"iI'erege Outdoor Temp .• 1.1 101 94.4 3326 1738 3b 268 210 6182 2063 30 17 
101 94.4 3389 1771 36 S 269 211 4714 1570 22 19 341 ?lo2 2150 28 13 68 108 100 4104 2078 U 270 212 6010 1997 2B 23 342 ?306 2194 29 10 69 108 WO 380b 1927 :3<l S 271 213 6499 2154 31 21 346 7382 2204 29 11 ?6 1.1.3 103 4008 l.9H 39 272 213 5962 1974 28 23 347 25? 7123 2122 2B 17 64 U3 103 4402 2190 q3 S 275 216 6442 2117 30 16 348 ?440 2210 29 18 64 ll7 108 4046 1961 3? 
S Ootober, 1929; ... ~.rage Outdoor Temp., 13.7 (Star t of No. 8 IIl8ct.! no) ll9 llO 4430 212b ~O 128 117 4U4 2017 Z? 
213 4714 1562 22 13 64 349 6893 2040 26 17 7Z 
129 119 4~89 2107 39 276 
130 120 4958 2262 41 2?? 214 66&4 2269 32 11 64 350 7468 2210 29 14 81 139 124 4968 2224 40 278 21~ 6701 2207 31 13 76 14.2 127 4670 2065 27 ·279 216 7930 2606 37 15 84 
[Co-t\tivlUed., Nqt Pa.1<z-] 1« 129 4934 2161 as 280 217 5923 1942 27 13 72 ..... 159 1U 5050 2110 U ·'281 218 ~685 1923 27 13 68 
0 163 144 5275 2173 37 262 219 5349 1809 25 13 64 
'-l 1'11 152 5U6 2151 35 2B3 220 5366 1745 24 10 57 1?5 159 5083 2~ 221 6077 1969 27 13 56 179 162 5539 21.39 34 285 222 6336 2048 29 14 72 
180 162 5'141 2217 35 286 223 6749 2177 30 16 ?6 
18& 159 4291 1675 27 287 224 6240 2008 28 18 80 
Holstein Female /590, born Deoember 29, 1926 lereey Male #195 , born January 9, 1929 
>-' Beat Production 0 Cal. tor 24 hrs. Beat Produotion et:! 
Age Wt. Per Per Barn Pulse Cal. tor 24 hrs. daye kge. Total sq.m. kg. temp. rate Age Wt. Per Per Barn Fulse 352 265 7718 2259 29 15 day" kgB. Total aq.m. kg. temp. rate 353 263 5IH2 2035 26 15 72 95 69.4 3296 204b 4'{ 
" 354 272 7181 2075 25 5 72 98 68. 5 2933 1833 43 !7' :555 269 7459 2170 28 2 ?2 98 68.5 3542 2214 1)2 S H 356 255 5835 1999 26 3 72 102 74.4 3154 1882 42 H [J) 357 6970 2037 26 9 61 102 74.4 3610 2154 49 S (n 358 7814 2281 29 6 105 75.8 3197 1881 42 0 360 268 7238 2110 27 10 68 107 78.5 3634 2105 46 S C 351 7277 2113 27 11 67 111 80.3 3566 2039 4.4 ~ 362 2?l 78 53 2272 29 12 65 115 83.0 3677 2063 44 363 272 6912 1997 25 13 70 120 87.1 3744 2046 43 >-367 277 7392 2113 27 13 50 123 89.8 3643 1956 41 Cl 
January, 1930; Average Outdoor Temp., _6.7 0 C 120 91.2 3643 1940 W ~ 127 93.0 3504 1846 38 n lW 94.8 3584 1763 3& C 3n 6778 11126 24 14 68 134 97.5 3802 1950 39 l' 372 5643 1885 24 12 72 137 101 3979 2005 40 >-l 374 283 6854 1927 24 14 ?2. 139 10E 393& 1973 39 C 375 286 7430 2085 26 5 70 141 103 3782 1886 37 ?:I :» 378 7526 2105 26 7 72 144 104 3974 1963 38 l' 380 284. 5626 1585 20 12 ?l 146 107 3955 1927 37 381 289 7459 2085 26 14 1411 109 4Z95 zon 39 trJ 384 289 6720 1878 23 3 71 153 113 4421 2083 39 X 385 7411 2069 26 5 69 
'tI 385 7354 2053 25 5 76 163 128 4214 1856 33 
'" 387 289 6490 1812 22 II 70 1611 130 4939 2160 38 :>:1
H 388 6259 1737 21 5 ?2 179 139 5021 2109 36 ~ 392 7181 1968 24 8 75 181 138 4886 2054 35 
'" 
394 299 7738 2118 26 6 72 185 146 4790 1960 33 Z395 298 7488 2055 25 7 80 187 145 5002 2053 34 >-l 397 7718 2110 26 8 77 189 146 4694 1921 32 
1110 145 4829 11186 33 UJ February, 1930; Average Outdoor Temp., DoC 198 152 5222 2093 M >-l 
200 158 5837 2283 37 :.-
399 8333 2277 28 15 73 203 159 5280 2061 33 >-l 
400 698\1 1899 23 16 68 204 161 5539 2149 34 (3 
401 305 8083 2191 27 15 76 209 182 5232 2020 32 Z 402 300 7085 1936 24 14 68 212 168 5386 2035 32 
403 303 6298 1711 21 10 75 215 171 5770 2164 34-
404 314 7219 1920 23 10 80 216 173 51142 2209 34 
405 308 8 563 2308 23 1? 75 218 1?4 6269 2324 36 
409 314 7949 2120 25 14 64 230 186 6010 2150 32 
410 310 8083 2167 26 16 68 232 188 5952 2115 32 
411 320 8467 2234 26 12 66 233 188 5578 1982 30 
412 314 8314 2211 26 8 72 234 189 5597 1981 30 
415 322 9004 2364 28 16 60 235 190 5712 2019 30 
416 322 9216 2419 29 15 ?2 236 1112 5635 1978 29 
4 17 323 8?36 2287 27 17 80 23? 192 5635 1975 29 
418 318 8MO 2286 27 17 ~8 238 1115- 5611:5 11180 e9 
419 326 81147 2336 "27 18 7(1 2311 196 5808 2018 30 
421 \l2811 2458 29 16 ?2 240 197 5894 2039 30 
422 323 8832 2312 27 19 74 242 200 5885 2019 29 
423 326 8275 2161 25 20 66 2403 199 5981 2064 30 
424 328 8237 2139 25 11 68 845 199 5501 1892 26 64 
425 333 8141 2098 24 13 70 ,247 202 6010 2051 30 73 
249 205 6509 2204 32 70 
March, 1930; Average Outdoor Temp., 4.40 C 251 209 6854 2295 33 74 
253 211 7296 2430 35 72 
430 333 8582 2212 26 11 260 215 7411 2441 34 23 76 
431 328 9389 2439 29 13 263 219 6634 n65 30 75 
432 339 9542 2434 28 10 76 
433 338 8179 2092 24 15 ?2 Ootober, 1929; ATerage Outdoor Temp., 13.70 C 
434 8179 2086 24 16 72 
436 8851 2252 27 17 70 265 221 7200 2336 33 14 75 
437 342 6624 1685 19 15 267 201 6874 2227 31 17 72 
439 342 7162 1818 21 18 272 220 7094 2307 32 15 (14 
440 348 9696 2442 28 12 274 220 7277 2337 32 16 71 
442 9773 2462 28 1'1 277 228 6979 2223 31 17 70 
447 338 8371 2141 25 10 279 236 7824 2447 33 18 73 ?:I 
451 346 7642 1930 22 13 281 231 7325 2316 32 17 70 t'l 
403 8218 2055 23 12 283 231 6840 2164 30 70 
{fl 
455 8294 2058 23 12 291 242 6518 2009 27 15 74 
t'l 
> 
294 244 7709 2368 32 18 77 :>;f () 
~er8ey Male #195, born Taunar7 9, 1929 November, 1929; Average Outdoor Temp., 3.4°0 :::r:: 
Hea t Froduo tion 296 245 7267 2223 30 12 ?l to 
Cal. tor 24 hr •• 297 246 6112 2469 33 15 73 c:: 
.Aga .t. Per Per 298 251 6260 2001 33 12 71 
I' 
days legs. Total sq. ... leg. 300 250 7411 2246 30 12 ?l 
t-< 
r.1 
12 34.0 1699 1571 50 305 250 7334 2218 29 12 73 >-l 
14 34.0 1089 1562 50 310 253 7460 2242 29 10 n 
~ 
15 34.0 1719 1590 51 214 256 7?l8 2307 30 13 69 
Z 
16 34.0 1540 1424 45 317 206 6979 2078 26 11 71 >-' 
17 34.5 1507 1384 44 319 264 8198 2407 31 15 68 
.b.. 
22 34.0 1603 '1483 47 
W 
2.7 30.8 1898 1705 53 Deoember, 1929; Average Outdoor Temp., 1.10 C 
28 30.8 1079 1419 44 
29 3&.7 1738 1539 47 327 262 7584 
30 36.7 1740 1541 47 
223& 29 8 66 
31 37.2 1843 1622 50 
330 269 7939 2307 30 12 67 
334 274 8006 2305 29 15 69 
no measurements between 336 270 8486 2459 31 17 73 
31 ani!. 76 days on 341 275 7400 2138 27 15 50 
aocount of severe woolds ft 343 270 7268 2105 27 -1 64 340 272 6256 2383 30 3 67 
76 56.0 2222 1554 40 347 
277 8093 2315 29 3 50 
79 07.& 2563 1765 44 
80 58.3 2477 1694 42 
67 64 . 2 3278 2124 51 
>-' 
67 64.2 3590 2327 06 S (Sold and Shipped, Deo. 30, 1929) 0 
92 67.1 2899 1833 43 
\0 
92 67.1 3192 2016 48 5 
95 69.4 30U 1870 43 
Jersey Fe",e1. l8el, born January 1, 1929 
He~t Proo.uotion Heat ProductIon 
Jersey Female He2), born Jenuery 1, 1929 
cal. tor 24 hr •• Cal. for 24 hre. 
Age n. pe" PSr Age fit. Per Per Bern Fulee J8.nuary • 1930; A.verage Outdoor Temp •• _6.7oC 
days kg •• 'ro~a1 Qq. m. kg. deya kg •• Total sq.m. kg. temp. rate 
...... 
...... 
10 28.1 1302 1339 46 252 159 4560 17BO 29 14 (Start of No.8 maohine) 0 
13 28.6 ll28 1151 39 254 159 4099 1597 26 19 
14 28.(, 1313 1339 46 255 160 4618 1797 2~ Heat ProductIon 
15 29.0 1206 1219 42 258 161 4502 1746 2B 19 Cal. for 24 hra. 
17 27.7 1388 1442 50 259 lEn 4934 1911 31 16 Age Wt. Per Per Bern Pulse 
20 27.2 1147 1203 42 260 162 55B7 2157 35 11 daye kg •• Total kg. temp. rate 
21 27.7 1396 1450 50 261 162 5184 1998 32 13 
sq.m. 
ee 27.7 1293 1343 47 262 163 5021 1930 31 13 367 205 5798 1961 28 8 72 ~ 
31 30.4 1733 1707 57 263 164 5386 2064 33 18 
:368 5472 1837 26 14 69 ..... 
34 30.8 1637 1600 53 265 166 49B2 1897 30 17 
371 215 4934 1625 23 7 68 (Jl (Jl 
36 30.8 1548 1513 50 266 167 4349 1651 26 20 
372 218 5395 176~ 25 6 64 0 
38 30.4 1548 1525 51 267 167 4752 1801 28 
373 219 5856 1909 27 8 64 c:: 
39 31.3 1332 1291 43 268 168 5002 1890 30 24 
374 222 5376 1740 24 5 72 !:<! 
42 32.2 1250 1193 39 269 169 4128 1555 24 23 
375 5760 1858 26 8 60 ..... 
43 33.1 1414 1328 43 270 170 4848 1821 29 21 
376 5683 1829 25 12 65 
46 33.1 1342- 1260 41 271 171 5376 2013 32 24 83 
377 225 5626 1805 25 13 68 >-
48 34.4 1824 1675 53 2?2 172 6019 2248 35 16 80 
379 225 5568 1786 25 7 65 C'l 
4<; M.4 1867 1714 54 
381 5280 1709 24 5 72 !:<! 
lic.. 35.3 3026 1833 57 October, 1929j Average Outdoor Temp., 13.7 382 5914 1910 27 
H 
5 76 () 
51 ali .0 1894 1723 54 
383 5606 1807 25 7 60 c:: 
52 35.5 1846 1663 52 2"5 173 5366 1998 31 12 60 ~84 224 5741 1848 26 8 80 t"' 
li3 35.5 1630 1468 46 274 173 6509 2420 38 11 70 385 223 6067 1960 27 b 70 '":l 
54 35.8 1848 1660 5R 275 173 6566 2441 38 13 75 *387 217 6067 1989 28 9 81 c:: 
55 36.3 1574 1404 43 276 174 5578 2071 32 15 65 388 221 5779 1873 26 9 65 
!:<! 
00 36.3 1860 1659 51 277 174 6470 2398 37 13 ?2 389 5549 1790 25 9 72 
:.-
t"' 
58 37.2 1(,01 1409 43 278 175 5635 2085 32 13 72 391 226 5179 1852 26 7 60 
59 37.6 1745 1525 46 279 175 5770 2132 33 13 68 394 230 5376 1707 23 8 68 [rj 
61 39.4 1738 1480 44 280 17G 5693 2102 32 11 395 229 5338 1697 23 10 70 
62 38.6 1841 1587 48 281 176 5347 1970 30 13 
~ 
(,3 39.0 1594 1366 41 282 176 5155 1897 29 14 80 *In Heat. 
'"d 
tTl 
(,4 39.2 1666 1423 43 284 178 6086 2230 34 18 84 !:<! 
65 40.4 1577 1325 39 286 179 5539 2024 31 16 February, 1930; Average Outdoor Temp., oOe ..... 
66 41.3 1949 1617 47 286 180 5098 1854 28 15 62 ~ 
67 41.3 1810 1502 44 287 181 5290 1919 29 13 396 5088 1620 22 15 64 tTl 
70 42.6 1747 1424 41 292 186 5875 2102 32 9 80 397 5741 1834 25 17 68 Z 
70 42.6 2220 1809 52 294 186 5875 2099 32 7 398 226 3955 1268 18 15 60 '":l 
71 42.9 1961 1594 46 295 186 5731 2045 :31 6 70 39~ 222 4243 1373 19 13 60 
72 43.1 1903 1542. 44 296 187 6989 2490 37 9 400 228 4915 1555 22 10 75 [fJ 
73 43.5 1992 lEi05 46 297 187 555& 1984 30 5 70 401 235 ~549 1739 24 10 70 '":l 
74 44.0 1721 1318 39 298 187 5933 2111 32 8 65 402 230 5510 1744 24 16 68 >-
75 44.5 3026 1613 46 300 188 5453 1938 29 12 75 
405 227 5136 1641 23 14 77 '":l 
76 44.7 2117 1681 47 301 188 5693 2020 30 15 
406 236 6125 1914 26 14 1)4 13 
80 46.3 2292 1785 50 
407 237 5510 1722 23 16 60 Z 
81 46.7 1997 1547 43 November, 1929j Average Outdoor Temp., 3.4' 408 228 5587 1779 25 13 68 
82 47.6 2326 1782 49 
409 233 5914 1866 25 9 60 
8;3 48.1 2390 1822 50 304 187 6336 2257 34 12 76 412 230 5798 1835 25 16 60 
66 61.5 2366 1136 46 309 191 5568 1963 29 11 64 
414 232 5395 1702 23 17 80 
91 52.6 2880 2087 55 S 310 197 5770 1997 29 10 70 415 230 5990 1896 26 17 68 
91 52..& 2299 11'>66 44 313 193 5501 1926 29 15 80 
418 6144 1895 25 16 
93 53.5 3041 2183 67 S 314 195 5770 2010 30 12 68 
419 242 6086 1878 25 19 76 
95 55.6 2698 1891'> 49 315 19:; 5779 2023 30 16 68 
420 238 6029 1878 25 19 72 
96 55.6 3302 2320 59 S 316 191 5818 2049 30 15 73 
421 233 5760 1817 25 11 76 
98 58.3 2904 1986 50 318 190 5674 2003 30 10 73 
422 236 5683 1776 24 13 77 
98 58.Z M91 e1l4 5Z S 319 193 S462 191Z 28 1.2 69 t:arch, 1930j Average Outdoor Temp.\I 4.4oC 100 59.0 3455 2:349 69 S 320 196 5:386 1671 26 14 60 
100 69.0 2870 1901 49 321 196 6403 2206 32 10 ?2 426 240 
104 £.0.3 2914 194R 4R 322 196 5779 2008 30 11 59 
5637 1807 24 13 
104- 60.8. M43 2034 60 S 323 196 5962 2058 30 8 84 429 233 5453 1715 23 10 
107 &2.8. 2495 lUl 40 324 203 5758 2298 33 5 76 430 241 5760 1779 24 15 78 
107 f>2..9 311Q 204.4. 50 S 325 202 5912 2356 34 1 78 433 5875 1830 25 10 60 
ll4 ,,7.1 3254- 206~ 4.8 326 202 6518 2222 32 6 59 436 248 5585 2002 27 18 
U6 6.9.4 33~9 209£. 49 S 327 202 6470 2208 32 8 58 438 7522 2338 31 18 
n9 70.3 3370 2076 4R 326 202 5637 1992 29 10 75 439 6682 2019 27 17 
119 ~0.3 36.43 224.8. 52 S 329 196 6259 2151 32 12 56 442 257 5280 1576 21 9 
120 70.8 3403 2089 48 330 203 6357 1623 26 13 72 444 242 4527 1428 
19 11 
lal 70.8 3476 2l3Z 49 S 332 200 6230 2139 31 0 447 5530 1591 23 14 
124 77.1 3264 1909 42 449 247 5760 1756 23 11 
125 77.1 3850 2251 60 S December, 1929; Average Outdoor Temp., I.l°l. *:g! 6083 2449 32 10 
132 80.3 3575 2046 46 6547 lW72 25 9 
134 80.6 3360 1913 42 337 5086 2077 30 4 ?l 
139 84.4 3821 2125 45 338 5:385 1835 27 15 78 *In ·fies.t. 
141 86.0 3288 1821 39 339 5539 1885 27 10 72 
143 86.7 3494 1926 41 340 ·6259 2128 31 11 
14& 87.5 3984 al71 46 341 5576 2233 32 5 80 
148 89.4 3394 1828 38 342 6442 2185 32 7 75 ?::I 
11\0 90.7 3629 1938 40 343 5933 2009 29 11 73 t'l 
153 85.7 3156 l?41 37 344 205 5:385 1822 25 17 64 
Ul 
t'l 
156 93.9 404.2 2117 43 345 5059 1707 25 18 68 ~ 
150 96.2 3922 2027 41 346 6134 2065 30 17 58 ?:l 
164 99.3 4214 2139 42 347 72:38 2430 35 14 ?1 n 
178 110 4397 2110 40 348 6451 2150 :n 15 55 jJ:j 
190 122 5078 2298 42 349 210 6019 2011 29 15 72 
In 122 5251 2376 '3 350 211 6077 2021 29 15 74 to 196 131 5136 2232 32 351 210 5626 1880 27 5 68 q 
201 135 5194 2233 39 352 211 5510 1835 25 10 66 t"' 
205 132 4752 2054 36 353 209 6269 2099 30 3 64 t"' 
206 133 4310 1855 32 354 M80 2160 31 7 77 t'l 
208 136 5194 2216 :38 355 5914 1962 28 6 j 
210 1:38 5117 2162 37 355 215 6192 2042 29 7 
216 141 4618 1926 33 356 215 5933 1954 28 10 69 
Z 
218 142 4483 1866 32 359 212 5712 1895 27 13 68 ...... 
221 144 5405 2231 38 350 211 6202 2057 29 13 69 ~ 
223 144 4973 2049 34 363 5230 2052 29 14 58 
(N 
226 145 4704 1934 33 
Age Vlt. Per Per Barn PUlse 
days kgs. Total sq.m, kg. temp. rate 
227 146 4512 1846 31 
228 147 5232 2133 36 
234 154 5326 2118 35 
235 155 5424 2148 35 
2:38 158 4733 1853 30 
239 153 5261 2094 34 
240 155 4742 1878 31 
241 156 48:38 1907 31 
242 158 4512 1767 29 
September, 1929; Average Outdoor Temp. I 19,~ 
....... 
245 161 6326 2450 39 33 I-' 
246 157 5213 2052 33 30 
247 154 5059 2008 33 
248 158 4542 1716 29 22 
251 1 58 4944 1934 31 25 
1Jo1lto111 le ... lo #591, bOl'l1 '-hluouar7 U, 19Z9 
aeat Produotion 
Heat Produotion N""uber, 1929; Average Outdoor Temp., 3.-"oC Cel. tor 24 hre. Cal. tor 24 bra. Age lit . Per Per Barn Pul .. 
~ • t. Per Per He" t Produo t ion day. kg,_ • Total oq.JD. kg. temp. rate ...... kga. fotal 8q. a. kg.' Cal. tor 24 hra . 328 226 ' 0432 2059 28 
" 
72 ...... 0 38.5 1850 1596 fo8 Age wt. Per Per Barn Pulse 329 6595 2101 29 6 68 l-v 
1 39.0 18li3 1588 48 day. klle . Total sq.m. kg. tamp . rete 331 6442 2039 28 8 61 Z 39.9 2501 2116 63 253 197 6134 2122 31 12 69 332 232 6470 2042 28 9 61 l5 40.8 2407 2011 59 254 199 4944 1698 25 15 79 333 229 6125 1947 27 5 69 
4 n.3 2606 2163 63 2~~ 199 6566 2258 33 13 69 334 229 6374 2026 28 3 73 
6 39.9 2330 1971 ~ 260 200 6490 2229 33 10 ~5 234 5933 18 66 25 8 73 
6 39.9 1894 1602 47 261 200 5597 1920 28 16 70- 337 6720 2109 29 9 ?l ~ 'I 39.9 1070 1328 39 262 201 5666 2010 29 12 
68\ 
338 6643 2082 28 5- 62 8 40.4 1689 1330 39 263 200 5779 1965 29 16 67 340 237 6576 2052 26 8 66 H (f) 9 40.8 1630 1362 40 264- 198 5942 2049 30 14 72 342 238 7171 2231 30 9 68 (f) 10 n.3 1846 1532 45 265 202 6211 2120 31 12 73 343 238 7258 2258 30 10 68 0 11 41.3 1733 1438 42 266 201 5837 1997 29 10 71, C 
12 n.l 1654 13'1& 40 267 202 5933 2025 29 11 72, February, 1930; Average OUtdoo r Temp., OOC ~ H 13 42.2 1572 1290 37 268 202 6000 204!) 30 14 74' 
14 42. 2 1639 1345 39 269 203 5789 1970 29 9 641 ~H5 6854 2115 28 17 69 >-15 42.2 1778 1459 42 270 204 5856 1966 29 10 66 1 3~6 244 6'32 1973 26 15 69 16 42.4 1661 1358 39 271 206 5914 1993 29 11 67 347 236 7075 220' 30 15 71 Cl ~ 17 43.-& 1908 1537 44 272 209 5722 1914 27 9 67 _ 349 244 7266 2235 ~O 10 72 .... 18 43.5 1481 1193 34 273 207 6662 2247 33 6 71 - 350 243 7478 2301 31 17 12 () 
19 43.5 1918 1546 44 274 206 6115 2051 29 6 67 353 244 68 35 2097 28 13 70 C 
20 44.0 1884 1508 43 275 209 6538 2187 31 10 73 354 247 7661 2336 31 14 70 r-' 21_ 44.5 1865 1485 42 276 2io 6461 2i57 31 14 71 356 256 6707 2599 34 lO 66 >-l 22 44.5 1925 1533 43 277 207 6701 2253 32 13 72 357 256 8916 2662 35 8 70 C 
2:l 45 . 8 2155 1688 47 276 209 6941 2325 33 13 69 359 7363 2216 29 11 69 l:d >-24 46.0 2095 1635 46 279 214 64~0 2136 30 9 69 360 248 6816 2072 27 15 69 r-' 25 46.3 2191 1706 47 260 211 6326 2104 30 -2 73 361 255 8573 2567 34 15 64 26 46.0 2270 1772 49 281 212 6317 2096 30 73 363 254 6806 2044 27 16 66 trl 27 46.3 2290 1782 49 364 255 8 218 2460 32 20 ?2 
28 46.7 2018 1555 43 Deoember , 1929 ; Average Outdoor Temp., 1.10C 365 ~912 2069 27 20 71 X 29 47.6 2189 1677 46 366 7085 212l, 26 16 69 'U 
rrI 30 47.6 1964, 1497 41 265 6317 2143 31 5 73 ~ 31 48.5 2366 1794 49 288 5520 1872 27 11 74 loIarcb, 1930; Average Outdoo!" Temp., 4.40C H 32 48. 6 2234 169<4. 46 269 5578 1692 27 10 66 ~ 33 48.1 2146 1~6 45 294 5731 1944 26 17 66 372 7200 2130 28 11 70 rrI 34 49.2 2083 1567 42 296 5914 2006 29 15 67 374 7699 2271 29 10 70 Z 35 49 . 7 2093 1567 42 301 210 6653 2223 32 3 70 375 263 7507 2208 29 11 >-l 36 49.4 2124 1593 43 302 6528 2171 31 5 69 376 261 7046 ~085 27 13 37 50.3 2352 1747 47 303 5366 1776 30 5 68 377 260 7507 2221 29 10 66 (fl 38 50 . 3 2114 1571 42 304 215 6662 2194 31 6 68 378 260 7258 2147 28 15 66 >-l 39 51.7 2112 1545 41 305 211 6432 2144 31 10 69 379 6797 2011 26 16 72 >-40 51.7 an7 1767 47 308 208 6250 2099 30 13 6~ 382 267 6298 1836 24 15 >-l 
n 52 . 4 2417_ 1755 46 311 6701 2205 31 13 69 383 271 7776 2254 29 10 0 42 52 .6 1915 1388 36 312 _218 6626 2230 31 384 277 6566 1682 24 18 Z 43 52.8 2395 1730 45 365 274 6451 1854 24 10 45 54.7 2378 1687 43 January, 1930; Average Outdoor Temp., _6.70C 386 7181 2064 26 12 
"9 56 .7 2410 1675 43 388 275 5510 1583 20 17 49 56.7 2554 1775 45 S 314 219 6970 22 75 32 10 68 389 272 6931 2003 25 12 55 57.6 2347 1616 41 316 6536 2141 30 14 63 391 J!72 6950 2009 26 15 55 07.6 2467 1699 43 S 317 6989 2283 32 14 68 393 7469 2134 27 12 68 67.6 3115 1962 46 318 6960 :1:269 32 14 67 396 283 6374 1801 23 13 69 68.0 3331 2090 49 S 321 225 7114 2285 32 5 70 '396 7622 2147 27 11 72 '11.2 3197 1966 46 322 226 6776 2170 30 5 66 400 7277 2044 25 13 73 '11.7 3322 2024 46 S 325 230 6307 1998 27 14 69 
75 71.7 2890 1761 40 326 227 6634 2121 29 14 66 '10 Heat. 77 73.9 2496 1495 34 32,7 230 6635 2171 30 6 69 
80 715.8 2962 1700 39 
82 76.9 3226 1890 42 84 78.0 2822 1640 36 HolsteiD Uale 11517 t born !laroh 5, 1929 87 79.4 3163 1820 ~ 91 82.1 3000 1694 .n aoat Production Age Wt. Per Per Bern Pulse 94 83.6 2717 1620 33 Cal. for 24 hrs. days kg •• Totsl sq.m. kg. temp. re te 103 89.8 3461 1859 39 Ago .. t. Per Per 147 148 5251 2129 35 108 94.4 3883 2029 41 days !tga. Total sq. m. kg. 148 151 489~ 1969 33 112 96.2 3859 1994 40 2 43.1 1774 1438 41 155 159 5568 2170 35 126 108 4190 2031 39 3 45.4 1944 1531 43 157 159 4570 1784 29 127 1U 4454 2128 40 6 46.5 1817 1410 39 160 164 5530 2119 34 132 113 4570 2160 40 7 46.5 1505 1168 32 162 165 5366 2050 33 154 IH 4627 2175 41 8 45.6 1903 1494 42 164 17) 5482 2056 32 137 115 4570 2135 40 9 45.B 1910 1496 42 173 173 5665 2168 34 139 115 4205 1964 37 10 46.0 1735 1354 3B 175 178 504C 1847 28 141 118 4637 2139 39 11 46.3 16B2 1310 36 176 180 5702 2077 32 143 119 4762 2181 40 12 47.3 1829 1409 39 177 183 5952 2144 32 145 120 4522 2063 38 13 47.6 18n 1434 39 178 183 5866 2113 32 155 128 4550 2005 36 14 47.9 1742 1331 36 181 184 5491 1975 30 158 128 4973 2195 39 15 48.3 1:105 1600 44 182 185 5722 2049 31 ~ 159 133 4666 2008 35 16 49.2 2066 1555 42 183 184 6451 2321 3:> tzJ 160 130 4522 1977 35 17 49.4 2376 1032 48 184 186 5914 211~ 32 Ul 162 132- 4867 2102 37 1B 50.1 2021 1505 40 185 187 4781 1703 26 tzJ 172 139 4934 2072 35 19 51.3 2242 1649 44 186 189 6000 2124 32 > 174 146 5366 2199 37 23 51.3 2122 1560 41 166 194 6336 2212 33 ?:l 175 143 5165 2139 36 24 52.8 2112 1527 40 190 197 6019 2083 31 80 (") 182 156 5818 2297 37 25 53.3 1930 1388 36 191 200 5174 1777 26 76 IIi 184 154 5712 2267 37 26 53.5 2117 1520 40 192 197 6326 2189 32 76 to J86 153 5366 2140 35 27 54.9 2333 1630 42 193 201 6314 2184 32 80 187 157 5626 2214 36 28 55.6 2489 1749 45 194 202 5846 1993 29 80 c: 190 158 4560 1783 29 29 56.2 2227 1554 40 195 203 6538 2223 32 84 t"' Age Wt. Per Fer Barn Pulse 30 57.2 2626 1816 46 199 205 6384 2162 31 74 t"' tzJ dsys kg •• Totsl sq.m. kg. t ... , rote 31 5B.7 2779 1893 47 206 213 6?9? 2253 32 2:; 80 >-l 191 159 5126 1998 32 32 58.7 2357 1606 40 209 214 6902 2282 32 80 H 192 158 5328 2084 34 34 59.2 2369 1607 40 Z 193 162 5568 2153 34 39 63.5 2376 1550 37 Ootober, 1929j Average Outdoor Temp. , 13.1 5558 2146 34 39 63.5 2834 1849 45 ...... 194 162 
-I'-196 165 4560 1742 28 40 66.2 2554 1627 39 211 219 6682 21~8 30 14 82 W 199 169 5098 1924 30 40 66.2 2&64 1697 40 S 218 225 6480 2079 29 14 ?8 201 171 5184 1942 30 82 66 83.2 3235 1813 39 220 224 7411 2386 33 I? ?4 202 In 5731 2146 34 81 68 84.8 2726 1512 32 221 228 6029 1923 26 17 74 204 173 5760 2144 33 87 71 87.5 3221 1756 37 222 Z30 6835 2166 30 17 71 205 173 5914 2199 34 82 ?3 87.3 3010 1643 34 223 226 7085 22?\) 31 1 ? 76 220 180 6326 2305 35 84 ?6 91.( 25~7 1381 28 225 230 754& 2391 33 18 75 78 91.9 2784 1476 30 227 227 ?536 2409 33 17 75 Ootober, 1929; Average Outdoor Temp. t 13.?oC 80 92.5 2827 14~3 31 229 230 7594 2406 33 79 83 93.~ 2952 1546 31 237 245 ?622 2334 31 15 76 222 182 6086 2199 33 14 84 97 105 4027 1980 38 240 247 8093 2466 33 18 85 22? 183 5520 1988 30 16 78 99 105 3566 1753 34 
228 183 5261 1898 29 15 87 101 109 3811 1838 35 November, H~29; Average Outdoor Temp., 3.4 229 186 5098 1824 27 15 89 126 132 4944 2137 37 
231 18? 5232 1864 28 11 79 128 134 4637 1992 35 242 248 ?901 2402 32 12 75 232 188 5184 1842 28 17 68 130 132 4910 2122 37 244 255 8054 2414 32 12 7? 
...... 233 191 4829 1698 25 17 66 132 135 4848 2071 36 246 255 7555 2203 30 12 81 ...... 234 18? 5184 1847 28 17 68 134 136 4306 1836 3~ 254 256 8314 2482 3£ 13 7? W 236 191 5587 1969 29 18 ?3 136 139 494~ 2083 36 248 193 5713 1998 30 15 68 141 143 5256 21?6 37 251 195 6058 2108 31 75 143 145 5645 2321 39 (Sold November 30. 1929) 
ler.o¥ Malo #156 , born Marob 2~, 1929 
Heat Produc t i on Heat Pr oduc ti on 
Cal. tor 24 bra . Cal. t o r 24 bra . 
Age • t . Per Per Age Vit • Pe r Per Barn Pulse ....... 
dal'a kg •• 'rota l sq . m.. kg . days kg •• Total aq.m. kg. t e1!lp . r a t e ....... 
0 ~.5 1147 1219 49 • +-
0 ~.5 1039 1104 44" De c embe r, 1929 ; Av e rage Out door Temp . , 1. 10 
1 26.6 1003 1088 39 
2 23.6 1104 1 253 47 254 178 5 750 210 3 32 12 74 
~ 23 . 6 1085 1 232 46 256 176 6259 2289 35 10 73 
4 24.3 1104 1~4 45 258 18 1 5904 2139 33 12 81 
5 24.3 1 238 1383 51 264 181 6230 2264 35 17 78 ~ 6 24.5 1188 1321 48 26 7 164 6048 2172 33 14 ?2 ..... 
7 25.2 1049 1149 42 269 189 5750 20 35 30 15 74 (/l 
25.6 1027 1114 40 271 188 6643 2:3'p1 35 - 1 7 7 (/l 6 0 9 25.9 1133 1 222 44 273 l BB 6 113 2191 33 3 73 e: 9 25 .9 953 1028 ~7 275 191 6730 2365 35 3 64 ~ 10 26.1 1049 1126 40 276 191 6036 2123 32 4 68 ..... 
10 26.1 1075 1163 41 
January, 1930; Average Ou tdoor Temp., _6 . 7° » 11 26.5 1102 1171 42 J ersey ~a1e # 125, born April 12 , 192 9 
11 26.5 1145 1217 4~ C) 
1 2 26. 8 1118 1183 42 29 7 6931 2316 33 B 72 ~ 12 26.8 1058 1120 ~9 298 7008 2336 33 0 ?? Hea t Pr oduc t ion (") 
13 26.8 1130 1196 42 300 212 674Y 2239 32 - 8 82 Cal. tor 24 hr •• e: 1 3 26.6 1296 1374 48 303 214 5126 1695 24 4 70 Age Wt . Per Per Ba rn Pulse r< 14 27 .2 1166 1222 43 308 214 6960 2301 33 2 73 days kgs . Tota l s q .m. kg. t emp . ra te >-l 
14 27.2 1114 1168 41 lU 215 7094 2334 33 2 63 142 102 4378 2188 43 e: 
1 5 27 .2 1097 1150 40 143 104 4339 2148 42 ~ 
15 27. 2 960 1006 35 Februa r y , 1 930 ; "verage Outdoor Temp • • oOe 144 102 4339 2168 42 >-
16 27.4 1046 1091 38 145 103 4176 2072 40 r< 
16 27 . 4 1166 1 21 6- 43 315 6778 2 152 30 5 ?B 146 104 390 7 1929 3 7 trJ 11 28.1 1166 1 220 42 148 10 4 4138 2043 40 
17 28 . 1 1234 1270 44 ( St a rt of No.6 1:a ch i oe) 152 108 4253 2062 39 88 ~ 21 26 . 8 1164 1182 40 153 III 4502 2146 41 94 '0 t'1 21 28.6 1153 1171 40 318 225 7142 2296 32 9 62 156 111 3696 1762 33 ?9 ~ 22 29.5 1138 1140 39 319 217 7238 2373 33 9 82 15 7 113 4426 2092 39 79 ..... 22 29.5 1318 1321 45 320 223 6240 2013 28 10 84 161 118 4589 2117 39 92 s:: 25 35. 2 1270 1153 36 321 221 7292 2392 33 10 80 168 124 5126 2300 41 23 95 t'1 25 35 .2 1306 1186 ~7 322 ?l81 2312 32 7 84 Z 
31 35.4 1294 1171 37 326 225 5722 1840 25 11 78 Oc t ober , 1929; Avsrage Out door Temp., 13.70C >-l 
31 35 . 4 1~2 1 214 38 328 235 6950 2179 30 8 75 
34 35.8 1476 1:526 41 329 230 76n 2499 34 0 76 173 131 5597 2438 4~ 14 94 (fl 36 34. 2 1351 1246 40 332 231 6797 2151 29 8 80 183 138 559'7 2365 41 16 92 >-l 38 34 .9 1418 1293 41 333 230 6893 2181 30 14 76 187 142 6442 2682 46 18 88 >-40 35.6 1526 1:176 43 334 229 7450 2360 33 15 ?6 190 144 5693 2346 39 19 ?9 >-l 51 39.7 1594 lZJ5Z 40 \larc h, 1930 ; Average Outdoor Temp ., 4 .4oe 192 145 5088 2089 35 16 ?4 0 ~~ 40 . 6 2251 1867 66 199 147 5270 2145 36 16 82 Z 60 42 .. 4 2304 16S4 64 343 7411 2266 30 68 201 151 6134 2466 41 17 80 62 43 . 7 1906 1632 44 202 154 5885 2335 38 16 85 66 46.6 2239 1763 49 346 247 6432 1961 26 B 76 
70 47.6 2069 1585 43 347 8352 2539 34 6 76 November. 1929 j Av erage Outdoor Temp . t 3 .40C 349 ..250 7603 229? 30 8 79 63 54.0 2419 1728 45 350 6720 2036 27 8 74 9~ 58.5 2472 1687 42 356 248 8506 2585 34 9 74 20 4 15 7 5731 2255 37 12 83 94 58.1 2441 1674 42 360 8563 258? 34 8 73 206 157 5530 2176 35 13 83 95 58.1 2422 1661 42 364 7219 2161 2B 6 74 20? 163 6576 25 31 40 12 89 108 64.4 2914 1885 45 371 7680 2233 29 7 71 208 166 6374 2430 38 12 93 no 66.2 2?41 1?46 U 209 162 5731 2216 35 12 86 
112 66.? 2616 1660 39 213 164 5?50 2203 35 10 78 
116 70.8 2842 1?45 40 215 170 5837 2193 34 118 70.8 2909 1786 41 216 
14 79 
123 J"eney A!lI.1e #125, born .April 12, 1929 
169 6259 2362 37 13 79 74.4 3211 1916 43 217 171 5914 2215 35 14 75 125 73.0 3091 1864 42 218 173 6499 2420 38 12 127 73.9 3250 79 1946 44 220 173 6077 2259 35 16 75 131 77.6 3389 1976 44 Heat l'1'OdUOtiOD 223 1?9 6269 2Z90 35 13 79 133 78.9 3461 1998 44 Cal. tor 24 bra. 225 180 6278 2~87 35 12 67 138 65.3 3547 1961 42 Age Wt. Per Per 227 174 6144 2261 35 15 n 
140 85.3 3931 21n 46 day .. k80. fotal aq. m. :q;. 
143 86.2 3566 1960 41 0 28.8 1183 1201 4l December, 1929j Average Outdoor Temp_ J 1.1OC 
145 89.4 3840 2068 43 1 30.6 1236 1213 40 
146 90.7 3634 1940 40 2 31.5 1462 1411 46 238 186 6240 2229 34 12 92 
156 95.3 3907 2031 41 13 34.0 1613 1492 47 244 187 67B7 241B 36 17 81 
157 96.2 4008 2071 42 19 36.3 1879 1676 62 247 189 6182 2191 33 14 75 
160 98.0 4426 2264 45 19 37.9 1958 1706 52 251 191 6854 2410 36 -1 80 
Heat Production 27 36.3 In3 170'1 511 253 194 6749 2354 35 3 75 
Cal. for 24 hra. 32 40.1 2107 1777 53 255 196 6691 2322 34 3 74 
Age Wt. Fer Per Barn Fulse 34 40.6 1848 1549 4& 256 196 6701 2322 34 4 78 
days kgs. Total sq.m. kg. tenlp. rate 36 4l.3 1937 1&07 47 
164 101 3715 1868 37 39 43.1 2426 1966 66 January, 1930; Average Outdoor Terep., _t>.?oC 
165 103 3773 le82 37 43 43.7 2667 2136 61 
165 104 3773 1858 35 49 n.8 2731 208:; 67 277 6768 2224 31 8 74 ?:J 
158 105 3725 1835 36 60 54.0 2366 1691 44 278 6806 2231 31 0 75 tIl 
170 102 36'/8 1938 38 62 54.2 2213 1577 41 288 218 5866 1919 27 1 78 rn 
172 109 3792 1626 35 80 63 53.5 2414 1733 45 290 217 5787 2225 31 82 tIl 
174 110 3859 1852 35 88 54 54.4 2405 1709 44 294 7200 2349 33 4 82 :>-
175 111 4109 1959 "37 83 66 55.8 2520 1766 45 295 6960 2262 32 7 84 
Joj 
1'16 112 3917 1863 35 69 68 56.7 2342 1628 41 
() 
177 113 4454 21e9 40 88 73 59.0 2297 1562 39 (Start of No.8 MachIne) f!1 
179 118 4752 2192 40 96 74 58.5 2371 1618 4l to 166 123 4627 2089 36 95 74 61.9 2688 1779 43 298 224 5509 2100 19 9 76 
188 125 4522 2016 36 93 75 59.0 2650 1801 45 299 220 7680 2494 35 9 7e C 
191 122 4627 2097 38 23 7~ 75 61.9 3245 2148 52 300 220 6624 2151 30 9 76 l' 
76 60.3 2546 1709 42 301 221 7n8 2506 35 11 83 l' 
October, H)29j Average Outdoor Temp., 13.?OC 76 62.1 3017 1991 49 305 221 7488 2431 34 6 78 tIl >-l 
77 61.0 2818 1881 46 306 221 7200 2330 33 11 78 H 
196 130 4790 2090 37 14 85 77 ~3.5 32W 2114 51 308 225 7795 2506 35 7 84 Z 
198 132 4992 2157 36 16 86 62 63.5 3096 1763 43 309 225 7775 2500 35 0 78 
203 138 5184 2186 37 17 90 83 65.3 3095 1987 47 313 227 7910 2527 35 14 78 
....... 
205 138 4694 1980 34 17 75 9Q 68. 2947 1849 43 314 225 6182 1981 27 1 5 74 .j::.. 
207 139 5040 2121 36 18 82 94 68. 3081 191)3 45 315 225 5318 1710 24 15 78 
W 
209 141 4934 2062 35 17 74 96 68.5 2803 1752 41 316 7872 2531 35 18 74 
219 150 5530 2231 37 16 80 98 ?l.2 2861 1750 40 319 230 7181 2280 31 19 78 103 ?l.7 2928 1784 41 320 7085 2242 31 10 78 
November, 1929i Average Outdoor Temp., 3.4oC 105 72.1 3422 2078 47 321 222 7814 2465 34 8 78 107 74.4 3432 2048 46 322 7910 2495 34 12 75 
223 154 5395 2141 35 11 76 108 73.9 3278 1963 44 
224 155 5002 1979 32 13 79 111 77.6 3322 1937 43 March, 1930; Average Outdoor TeJ:Jp., 4.40 C 
226 159 5530 2158 35 12 79 118 84.8 3149 1747 37 
227 160 4358 1696 27 12 77 120 86.2 3806 2092 44 323 8045 2530 35 6 74 
229 162 5597 2158 34 11 77 123 85.3 3534 2009 43 326 237 6797 2124 29 5 66 
233 164 5597 2148 34 10 81 125 88.5 3499 1895 40 327 7834 2448 33 6 74 
235 165 5798 2215 35 13 ?l 126 88.9 :}610 1950 41 329 237 'i718 2404 33 9 76 
236 167 5530 2095 33 13 76 137 06.2 3??Z- 1950 39 330 6566 2045 28 8 76 
238 168 5856 "2217 35 12 80 138 96.2 3701 1913 38 336 244 7258 2226 30 9 76 
230 171 5818 21e2 54 17 86 340 8179 2449 32 9 71 ....... 
240 171 57:31 2150 34 14 74 3'~4 8794 2649 35 7 75 ....... 
?42 175 5731 2118 33 12 73 349 8909 2620 34 4 74 Ul 
U3 176 5501 2027 31 13 76 
247 179 6144 2242 34 "15 77 
:r.ra.,. Fem.1 • . #822, born Apr1l 21, 1929 
!feat- ProduoUon Heat Product1on C&l.. tor U br.~ is'' n. Per Pe . Cal. Cor 24 hr •• 4Aro. qa. fotal. all.. II. q. Age Wt. Per Per Barn Pui.e ...... 
a 29.0 1236 121iO 
. "3 d",.8 kg •• Total 8Q.m. kg. temp. rat. ...... 
18 36.3 1493 lU2 n 206 159 48111 2024 35 U~ 72 0\ 
20 30.8 lOU. 1360 42 207 1M 4910 2089 36 12 70 
2a 36.1 1668 1493 
"6 208 157 5419 2302 40 10 86 25 36.1 1738 1006 "8 209 157 4?23 2006 35 11 80 27 37." IM8 1358 41 210 136 5040 2145 37 14 64 
30 38.8 2162 18li9 05 211 1M 5059 2157 57 10 81 
U 40.8 2.a5 2009 09 212 142 5216 2169 37 11 62 ~ 
40 42.2 2688 2205 6<l 213 139 5102 2145 57 6 76 ..... 
46 48.5 2606 1976 54. 214 141 5174 2156 37 6 BO rn 
48 48.5 2659 2016 55 215 1M 4637 1977 34 6 61l 
rn 
0 
51 46.0 2098 1538 46 216 159 50118 2141 37 6 82 ~ 
52 46.5 2M5 1843 51 1117 143 3034 1256 21 10 61 i:d 
54 46.7 2215 1716 47 218 147 5078 2073 35 13 64 ..... 
55 47.6 2177 1668 46 2111 140 50BB 2130 56 14 62 
57 48.1 2232 1701 45 220 142 4973 2067 35 15 61 >-
56 45.6 1634 1436 40 221 141 4397 1637 31 9 76 Cl 
59 47.6 2105 1508 44 222 138 4253 1797 31 0 8E i:d 
52 46 .0 1903 1485 41 223 139 46114 1975 34 64 
..... 
n 
54 45.0 1910 1491 42 December , 1929; Average Outdoor Temp •• 1.10 ~ 55 46.0 1795 1401 39 l' 
65 48.3 2309 1755 48 224 
t-,j 
66 45.4 lBB6 1485 42 4406 1850 32 7 ·78 ~ 
65 47.2 2201 1687 47 227 4368 1822 31 4 86 i:d 
67 46.3 2129 1656 46 228 3648 1519 25 15 70 :.-
6~ 46.3 2678 2086 58 229 4795 1990 34 12 74 t"' 
n 51.3 2626 1931 51 
230 4709 1950 33' 11 83 
74 52.2 2506 1825 4B 
231 41120 2034 34 7 81 trJ 
75 52.8 2626 1899 50 
232 4795 1979 33 8 78 X 
76 52.6 2395 1736 46 
233 4776 1964 33 11 &9 '"d 
80 53.5 2429 1744 45 
234 145 4267 1752 50 16 68 ~ 
81 55.5 2650 1852 48 
235 4704 H28 32 17 67 i:d 
235 4608 IBB5 52 17 68 
..... 
82 54.0 2419 1726 45 ;;::: 
85 55.3 2822 1987 51 237 
4426 1807 30 14 66 ~ 
87 66.2 2582 1802 46 
238 4517 1841 51 15 69 Z 
89 58.5 2986 2038 51. 239 147 4301 1751 E9 14 66 t-,j 
96 59.4 2582 1748 43 '240 150 5299 2136 35 13 68 
98 60.:5 2875 1930 48 244 5290 
2116' 35 0 69 (f) 
101 66.7 3182 2019 4B 245 
4493 1797 30 5 70 t-,j 
245 152 4675 1670 31 8 07 104 56.2 3101 1975 47 248 149 4647 1861 31 10 65 :.-
109 58.0' 3043 1909 
t-,j 
45 249 152 4416 1766 29 12 66 H 
114 70.8' 2928 1797 41· 250 146 4109 1684 28 13 67 0 
116 72.5 2909 1751 40 253 4694 1878 31 13 68 Z 
117 63.0 3470 2093 4B 
128 79.4 3677 2116 45 January, 1930; Average Outdoor Temp •• -6.7° 
129 78.9 3:'lU 1929 !i Barn PUl8e 130 80.7 33££ 1894 255 152 5395 Z158 21 18 
136 64.4 3529 2018 
temp. rate 256 149 4972 2010 35 10 67 43 
1:17 85.3 36(77 2053 43 259 154 4810 1909 31 15 66 
138 84.4 3254 1810 39 260 4762 IBB4 31 14 71 
140 8".8 2899 1607 34 261 156 4848 1911 51 8 68 
142 87.1 3686 20a 42 264 153 4550 1811 30 10 66 
-U~ Il?~ 3~'19 !841, ;5?' 95 265 5501 2183 36 10 71 
145 69.4 ~946 2i25 44 95 266 
4752 i8SO 31 14 7~ 
14.7 92.1 ~611 2019 4.l 96 268 158 
4502 1761 28 15 66 
149 93.4 425~ 2234 46 19 269 156 4646 
1831 30 9 68 
150 93.4 4234 2224 45 11 271 4886 1945 
32 10 65 
It;! 93.9 3936 2062 42 11 82 27~ 4790 1907 ~1 
9 62 
152 9~.9 4205 2203 45 14 84 274 154 4752 1889 
:n 9 59 
15~ 96.2 4128 2133 43 16 84 275 160 4714 
1831 29 6 64 
1~4 96.2 4550 2351 47 18 63 276 157 5299 
2092 34 3 69 
155 98.0 4546 2325 46 19 76 277 l59 4262 1664 
27 9 65 
156 99.6 3979 2015 40 19 80 279 4919 1891 31 
9 70 
157 100 4512 2279 45 21 68 2BO 4934 
1942 32 7 
156 98.0 473B 2421 46 21 64 281 156 4694 1850 
30 6 64 
159 99.6 4915 2469 49 20 262 156 4915 1922 31 
10 64 
160 99.6 5155 2610 52 22 68 264 159 4919 1678 
30 10 66 
161 96.4 4966 2535 50 24 79 265 1£>0 4627 1799 
29 10 63 
162 99.6 4939 2450 49 15 65 February, H~30; Average outdoor Temp .• 0° 
Ootober, 1929; Average Outdoor Temp •• 13. 'l°C 266 5002 1946 :n 14 66 
164 103 4609 2297 45 15 95 267 5098 
1960 32 17 65 
165 104 4670 2306 45 15 85 269 157 5050 
1960 32 16 70 :;0 
166 105 4736 2334 45 17 62 291 160 4596 
1769 29 12 69 t<1 
167 107 4925 2396 46 16 97 292 166 5251 
1999 31 17 63 
[fj 
166 107 4430 2155 41 16 295 164 
5424 2076 33 15 67 
t<1 
65 >-
169 104 4639 2399 46 16 96 296 167 
5396 2049 32 15 69 !;d 
171 107 4363 2139 41 15 77 296 167 
6059 2303 36 10 69 () 
172 109 4367 2115 40 15 67 301 
5329 2018 32 10 75 ~ 
173 109 4416 2129 41 17 502 171 5213 
1952 30 16 69 
174 109 4349 2097 40 17 81 303 
170 6173 2307 36 15 to 
175 108 4726 2292 44 17 91 305 
174 5923 2194 34 22 69 ~ 
176 112 4704 2233 42 15 96 306 
174 6106 2261 35 20 t"' 
177 115 5016 2348 44 16 307 
5656 2169 34 20 69 t"' 
176 113 4776 2251 48 17 309 
5579 2066 32 20 66 t<1 
190 113 4526 2153 40 16 312 
177 6125 2244 35 13 66 
>-l 
191 116 
H 
4963 2313 43 16 91 ILaroh , 1930j Average outdoor 'remp., 4.4°1!' Z 
182 116 4929 2246 42 15 
163 116 4636 22_54 4!\ 15 314 5491 2011 31 10 69 
>-' 
164 119 4598 2121 39 10 93 :n5 190 5760 2095 32 9 67 
~ 
185 119 4243 1944 :l6 10 82 316 177 6000 2206 34 12 67 
CoN 
167 120 5045 2302 42 10 64 320 177 4013 14?0 23 14 69 
198 122 4766 2157 59 14 61 323 4867 1765 27 15 69 
189 119 5131 2356 43 16 325 179 6547 2369 37 10 68 
190 121 4853 2205 40 14 60 328 5579 1965 30 12 60 
191 123 4920 2221 40 15 78 330 186 6797 2410 36 19 70 
192 123 4605 2070 37 16 86 337 6134 2206 34 15 72 
193 125 4752 2123 36 17 86 339 196 6230 2225 33 13 70 
November. 1929; Average Outdoor Temp •• 3.4oC 
341 6960 2468 37 10 69 
343 191 6574 2244 55 15 69 
194 126 4310 1914 34 11 61 
195 129 4266 1668 33 10 79 
196 129 5093 2244 40 10 69 
197 129 4662 2147 36 10 96 
198 131 5347 2324 41 10 66 
>-' 
199 134 4634 2076 36 10 79 
>-' 
'I 
200 132 4762 2059 36 10 87 
201 132 4627 ·2000 35 10 60 
202 133 4856 2095 37 10 68 
204 133 5040 8169 36 12 eo 
205 137 4920 2090 36 16 78 
118 MISSOURI AGRICULTURAL EXPERIMENT STATIOI\ 
3ersol )!ale #12'1. born .April 26. 1929 
lIea t Prod.uet1on 
Cal. tor 24 brs. 
£go Wt. Por per Fieet froduc t 10n 
4&,1. kgs. Total. aq. m.. kg. Cal. for 2<4 hrs. 
0 30.6 1416 1390 46 Age Wt. Per Per 
Barn Puleo 
2 340.2 1939 1789 57 days k.g". Totel sq.m. kS. 
temp. rete 
10 35.6 1834 16M 52 December, 1929; Average Outdoor Temp., 1.10e 
18 35.S 1723 1648 48 
20 35.8 1726 1551 48 219 4522 20'71 38 9 68 
U 36.5 2028 lS03 M 220 4310 1971 36 0 62 
29 37.2 2047 lS02 55 222 3964 1614 33 7 62 
32 3S.1 2042 1773 54 223 3561 162? 30 15 60 
34 39.0 ].9S7 1703 5], 224 4032 1828 33 13 
35 39.2 1730 1477 44 225 4205 1903 34 13 75 
4:1 42.4 2064 1688 49 226 4272 HI29 35 6 
45 43.3 2119 1712 49 227 4608 2077 37 8 80 
47 44.2 1958 1565 44 231 4042 1813 33 17 78 
48 44.0 2078 1664 47 232 4426 1981 35 14 72 
49 44.9 2018 1598 45 234 4358 1943 35 15 76 
53 45.6 ].927 1514 42 236 130 3830 167~ 30 6 72 
54 46.3 1982 1544 43 237 128 4320 HIOD 34 2 64 
55 47.2 2083 1605 44 238 128 4867 2144 38 3 70 
60 50.3 2076 1544 41 23. 4963 2148 38 6 67 
78 56.2 2078 1450 37 240 5060 2157 37 6 68 
80 56.0 2429 1673 42 241 140 4?52 1089 34 7 67 
82 61.0 2654 1774 44 244 131 4896 2126 37 1~ 66 
84 59.4 2567 1752 44 245 129 4610 2107 37 13 64 
92 52.1 2501 1651 40 246 5146 2196 38 14 66 
93 62.0 2794 1652 4S 
95 63.1 2448 1603 39 January, l Q30; ATerege OUtdoor Temp •• _6."oC 
96 64.0 2563 1742 42 
97 64.9 2765 1782 43 250 140 5086 2133 36 18 69 
98 66.2 2962 1867 45 252 ].32 4771 2070 36 10 ?l 
105 66.5 3156 1974 46 255 4596 H26 33 14 64 
'~6 69.0 3341 2080 48 256 142 4493 1864 32 9 72 
'US ']9.4 3154 1815 40 257 142 4906 2036 34 6 72 
117 77.6 3562 2135 47 258 144 4800 1978 33 11 
123 82.1 3830 2163 47 260 4512 1676 32 9 71 
124 63.5 3659 2159 45 261 4761 1960 33 14 61 
125 63.9 357. 1686 40 262 144 4550 1675 32 14 73 
Beat )l'roduct ion 263 14~ 4596 1661 31 14 60 
Cal. tor 24 hre. 264 14~ 4695 2013 34 10 81 
.l6" lit • Por Per Barn Pul.o 265 144 
4829 1993 34 4 72 d.,.. kg •• To'tal eq,.m. kg. temp. rete 266 3907 1612 27 10 60 
128 84.6 3413 18;3 40 28 2~7 4637 1917 32 7 72 
130 65.3 3427 1694 40 58 266 4032 1667 26 7 66 
131 6~.~ 3072 1719 37 34 259 143 4339 1797 SO 9 76 
132 83.5 3115 1743 37 24 270 146 44~4 1822 31 7 66 
153 83.5 3110 1740 ~7 272 148 4320 1755 29 10 72 
1~ 63.; 305~ 1704 36 25 273 152 41.5 1676 28 10 80 
143 85.'1 289. 15.6 54 19 274 4086 203~ 33 11 68 
145 86.2 3485 Ig16 40 12 275 152 4556 1659 31 6 60 
147 67.5 3466 188. 40 14 280 146 44.74 1631 31 12 68 
].50 89.4 3054 1626 34 
151 .o.~ 28.0 1548 32 20 February , 1930; Average OUt4oor Temp., Ooc 
152 00.7 2860 1538 ~2 25 
153 01.6 ~ 12.~ 27 21 261 4560 1646 31 16 66 
154 .2.5 3418 1806 37 2~ 282 SO~O 2020 33 17 66 
155 .~.4 3370 1770 36 23 263 154 5126 2034 33 1~ 76 
156 .4.4 3859 2016 n 24 72 284 148 513~ 2079 35 14 55 
157 .5.~ 3830 1991 40 16 76 265 154 ~510 2167 35 12 72 286 152 54140 2165 35 10 
()ot.ober. 1929 ; J,.'YeraSe outdoor Temp., l~.?oC 287 150 5328 2146 3~ 16 56 290 1~9 5280 a053 33 12 ?2 
158 95.3 3782 1966 40 11 76 2;]. 160 5434 2114 34 12 72 
15. 95.7 4165 2170 44 10 75 Z92 150 5981 2327 37 17 77 
160 .6.2 5907 2019 41 13 55 293 1~5 6211 2456 40 12 64 
161 .5.6 3666' 1900 58 15 60 297 163 48'17 1876 30 16 64 
164 97.!I 3571 1631 37 13 56 296 160 4934 1920 31 14 72 
165 .8.0 3486 1773 35 11 54 299 160 M93 2215 35 17 60 
166 96.4 3850 1ge4 39 13 56 300 161 5096 1976 32 16 69 
167 96 •• 4205 2140 43 15 76 303 5107 1942 31 16 
72 
172 102 377~ 1691 37 13 65 304 169 :;894 2215 3:- 19 75 
179 106 3886 1902 ~7 6 60 306 155 5232 1997 32 10 
73 
181 106 40-4.2 1963 38 9 75 307 167 6125 2329 37 13 76 
163 109 4042 194. 37 6 68 0 
166 112 4666 221. 42 16 61 ldaroh. 1930. Average Outdoor Temp., 4.4 C 
188 114 5338 2505 47 19 63 
313 166 6010 2266 36 13 
No.,ember. 1929; A'Yerase Outdoor Temp., 3.4oC 314 1~7 5491 2060 33 10 
315 170 4512 1696 27 14 76 
192 120 4638 2206 40 9 70 31~ 5565 2468 39 15 72 
U9 116 3984 16~3 34 13 65 319 172. 6202 2314 35 12 
ZOO 119 3606 1697 31 16 65 327 182 5722 2066 31 12 
201 119 4570 2093 58 13 73 329 161 4973 1602 27 14 
204 119 3802 1142 ~2 11 75 331 6~47 2347 3~ 10 
Z05 119 3859 1756 32 14 76 334 191 ~O70 1433 21 13 
206 119 4214 1.30 35 11 336 7392 2565 36 9 
207 119 3806 1790 33 11 71 358 ~106 2128 31 12 
206 121 3850 .1'153 32 6 56 
*20g 123 4301 1934 35 '-6 72 
210 120 4330 1980 36 4 72 
211 120 4060 1661 34 5 ~7 
213 122 3669 1754 32 12 76 
214 122 4353 1924 35 12 76 
215 1$5 4022 1793 32 13 72 
215 122 3945 1789 32 9 76 
*Castrated by crushing cord, No". 20, 1929~ 
J..Ce zoe ~ays. 
RESEARCH BULLETI N 143 119 
Bolat.1l> " OIIale 1592, born )lay 2 1 , 1 929 
Heat Product i on Rea.t Production 
Cal. tor 24 brs. Cal. tor 24 b.rs. 
ASo 'It . Per Per Ail. Wt . Per Per Eern Pulse 
deya kgB. Total s q. m. kg. "-aye kg, . Totel sq.m. kg . t emp. rete 
0 112. 7 l?62 1667 54 
2 34.0 2050 1896 60 December. 192'i1; Avel"ege Outdoor Temp . I 1. 1 OC 
7 56. :3 2U 4 1832 55 
20 4O.~ 1906 1603 47 194 5309 2259 39 7 77 
21 ~.O 1691 1 575 46 196 5 213 2215 38 0 71 
U 41. 3 1672 15M 45 196 5141 2179 38 16 71 
24 42 . 2 1679 1541 45 200 5338 2260 39 II 74 
' 26 43.1 1 514 1227 35 202 5333 2253 39 9 72 
29 43. 8 1798 1444 41 20. 138 5386 2272 39 16 74 
:31 44.0 1 764 1 412 40 205 5232 2 194 37 1 7 72 
32 45. 4 18:38 1447 40 206 5333 2229 38 17 74 
35 4 5 .4 1944 1531 43 210 146 5338 2188 37 14 72 
35 4 5 . 4 2198 1 731 48 213 149 4618 1867 31 3 69 
36 4 6. 0 1691 1476 4J. 214 5846 234'7 39 5 73 
37 45. 6 · 191 5 1503 42 216 155 5222 2066 34 8 73 
3 7 46 . 7 1944 1506 42 217 154 5904 234:3 38 10 68 
38 ~.3 1 706 1 329 37 216 5626 2240 37 II 66 
38 47 . 6 2028 15M 43 219 152 5434 2170 36 12 73 
42 48.3 249 6 1897 52 220 153 5866 2339 38 14 74 
43 47. 6 2107 1615 44 223 5875 2319 38 13 71 
44 48 . 3 2160 1641 45 224 157 5434 2135 35 13 71 
46 48.1 2189 1666 46 Average Outdoor Temp. , -6. ,OC 48 50 .8 2256 1667 44 January, 1930; 
50 4 9 . 9 2194 1637 44 
56 53 .1 2218 1599 42 225 158 5587 2188 35 19 58 
59 53.1 2160 15M 41 226 160 6366 2088 34 10 71 
67 54 . 9 2376 1682 43 ~30 6134 2383 38 1 5 ?4 
71 56 .7 2803 1950 49 233 165 5750 2t99 35 6 70 
72 61.2 1771 1181 29 234 167 6154 2332 37 8 74 
76 59.0 2 491 1693 42 235 5885 2227 35 8 ?l 
81 62 . 1 2424 1 600 39 237 168 591. 2234 35 15 77 
83 60 . 3 2760 1852 46 238 169 5366 2025 32 1 4 71 
86 61.7 2530 1677 41 239 170 566. 2128 33 7 70 
87 63.5 2750 1794 43 241 5~2~ 2053 32 8 71 
88 62 .1 2582 1704 42 243 6115 2303 36 9 6~ 
90 64 . 0 2702 1 755 42 244 170 5386 202& 32 1 0 70 
91 63 . ' 2741 1 788 43 245 175 5798 2146 33 6 7~ 
92 66. 7 2851 1809 43 246 176 5981 2201 34 3 69 
95 61.7 2650 1756 43 247 170 56 16 2113 33 8 70 
98 68.5 2926 18 30 43 249 5376 2010 31 10 65 
99 6?6 2582 1 626 38 250 5117 1905 30 5 67 
100 68. 0 290. 1822 4 3 251 174 5482 2035 32 8 70 
101 68 . 5 2803 1752 41 254 177 5209 1944 30 1 0 
68 
Heat Production 255 
177 517. 1901 29 1 0 70 
Cal. t or 24 hr a . 
Aee Wt. Per Per Barn Pul se 
days kgs . Total sCi · m. kg. t emp. r flte 
104 69.9 3101 lOl8 ·44 Bee t Production 
105 6~ . 5 3235 2022 47 Cal. for 24 brs . 
106 69 . 4 3226 2001 46 Ase Wt. Per Per Bern Pul ae 
107 69.4 3110 1029 45 18 days kgs . Total sQ. . m. kg. temp . rete 
108 73 . 5 3149 1892 43 
109 '73 . 0 ~010 \ 18 15 41 I'e'br'U8l'j', 19~O; Average Outdoor Temp., oOe 
III 73.5 3322 1996 45 
112 ']4.9 3053 1616 41 257 6106 2237 34 21 76 
ll. '77.1 2995 1751 39 1 6 70 256 170 5270 1923 29 H 6 8 
ll6 78 . 0 3036 1765 39 16 78 259 1 76 5414 1 990 31 17 73 
117 78 . 5 3336 1933 42 14 60 261 163 6346 2263 35 12 78 
'll9 80 . 3 3499 200 1 44 90 262 182 5952 2 1:) 7 33 1 7 75 
123 83 . 5 3384 1894 4 1 96 265 186 6664 2451 37 14 77 
126 84.4 3566 1983 42 6 2 266 186 5606 1995 30 14 73 266 180 6739 238 1 36 10 71 
Octobe r, 1929; Average Outdoor Temp., 13 . ,]oC 269 192 7229 2536 38 8 7:3 271 6394 2251 33 11 72 
133 89.6 3773 2026 42 88 2 72 190 5510 1947 20 1 5 70 
135 90 . '] 3696 1973 41 15 92 273 169 5731 2025 30 1 5 71 
137 95.7 3650 1996 40 1 5 89 275 197 5606 1 940 28 20 73 
140 94.' 3629 1896 38 15 91 276 1 94 6797 2366 35 15 75 
147 97.5 3638 1866 37 16 80 277 601 0 2097 3 1 20 77 
149 105 4022 1977 38 18 84 278 5971 2066 30 20 73 
151 99.8 3888 1969 39 19 71 282 196 6701 2327 34 1 3 74 
153 99 . 8 4022 2030 '0 16 75 
154 103 3965 1978 39 12 90 lI.arch, 19:30j Average Outdoor Temp. t 4."oC 
162 109 4541 2185 42 17 65 284 6403 2216 33 11 70 
Noveo:ber, 1929; Average Outdoor Temp. t 3.40C 286 6730 2321 34 10 70 268 200 5894 2025 29 13 
164 107 4282 2085 40 11 8 1 289 201 5203 1,']6 26 10 67 
166 116 44 64 2080 39 l? 79 290 202 5068 1737 25 15 74 
"1M' ll4 4061 1909 36 14 66 
291 5645 1 927 28 16 72 
169 ll9 4579 2102 39 10 70 294 201 5798 1 979 29 14 
1 70 ll9 4:848 2221 41 10 74 300 213 5760 1907 27 
171 120 4 512 2058 36 10 68 
302 2 15 6528 2154 30 11 
172 121 4:829 2194 40 10 72 305 6797 2251 '32 12 
1 73 122 5285 2396 43 16 72 308 212 6221 2067 29 13 
1 74 1 23 5141 2321 42 12 71 310 6758 2230 31 10 
175 123 4824 2174 39 16 64 3 12 7162 2341 33 II 
176 123 4766 2143 39 13 72 
1 77 124 4771 2140 3. 12 69 
1 78 124 52 13 2333 42 10 70 
lIIReatles s 
120 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Jersey Female #823, born 1une 3, 1929 
Heat Froduction Heat fro duet1on 
Cal. tor 24. hr •• CaL for 24 hra. 
AgO Wt. Per Por Age Wt. Fer Per Barn Pulse d.,.. kga. Total aq. m. ke· deys kga .. Totel sq.m. kg. tamp. rete 
0 2~.1 1188 1364 01 154 87.5 4~44 2367 50 10 90 
8 32.2 1600 1~32 ~O 155 90.7 3950 210_ 44 10 84 
10 27.4 1459 1523 53 156 93.9 4123 2160 44 10 
11 28.0 1450 1478 ~1 lS7 92.5 4152 2193 45 10 92 
14 26.3 1260 1346 ~ 158 92.5 3720 1965 40 10 ?2 
15 26.3 1332 1423 51 159 93.9 4138 2168 44 10 84 
16 26.5 1181 1256 45 160 94.8 4632 2414 49 16 8e 
18 26.5 1075 11U U 161 95.7 3941 2043 41 12 81 
Zl 28.1 1392 H31 50 162 96.2 3965 2049 41 16 78 
21 27.'1 122. 1276 oW 163 96.6 4214 2172 44 14 84 
25 28.1 1166 1200 U 164 96.2 4051 2094 42 12 78 
26 2 •• 0 1416 lUI •• 185 97.1 3960 2036 41 9 82 2. •••• 1464 146. •• 166 98·.4 3782 1930 38 11 80 30 ••• t 1553 16U 62 167 '9.3 4282 2174 43 14 80 
3a •••• 157~ 1365 .6 
158 100 3946 1993 39 11 84 
36 !?B 1342 1407 •• 169 101 3941 
1980 39 10 78 
~, 32.' 152a 1440 .7 170 104 4387 2172 42 9 81 
39 33.1 155~ 1468 47 171 103 4070 2020 39 6 78 
.3 33.8 1631 1520 ~ 172 104- 4579 2267 44 3 83 
.5 34.0 l~U 13M 42 173 103 4661 2319 45 8 79 
46 35.4 16'5 1516 47 175 101 4704 2364 46 12 100 
55 38.1 1781 1546 .7 176 103 4762 2369 46 14 94 
6' 35.8 1714 1540 48 177 106 4800 2348 45 13 83 
5~ 3 ••• 188. 1M8 47 178 106 4939 2416 47 9 96 
e. 41.3 1800 HH 44 179 106 4714 2306 44 0 88 
65 U.6 1n8 lM~ 45 1.1oe e& "2.6 1.68 1~96 4<1 Dt!Jeember, 1929j Average Outdoor Temp., 
57 n.~ 1.8~ 1647 48 
70 .~.1 2088 16 •• 48 183 3902 1881 36 a 88 
?l 42.2 1ee& 1547 4~ 184 4349 2093 40 4 84 
72 42.6 187. 1627 H 185 3854 1849 35 16 86 
73 44.0 188. 1507 43 186 44'78 2140 40 10 90 
.. 44.5 1862 1482 .. 187 463'7 2210 42 13 83 
75 44.0 lel3 1201 37 188 4565 2171 41 7 86 
?7 4.ol.Q 1762 13.0 3. 190 4493 2123 40 12 70 
78 H •• JO.8 1561 47 191 113 4810 22'67 42 18 79 
80 45.8 .112 1654 46 1.3 4522- ne6 40 17 84 
85 46.1 20.3 159~ 44 H4 4210 1976 37 14 78 
86 48.5 2150 1630 44 196 115 4363 2043 38 14 83 
87 46.1 .... 16 •• 46 201 3955 1790 32 5 78 
8{l 4 •• 4 1.23 H,"" 3. 205 123 4550 2050 37 11 80 
n 51.3 2674. 1966 52 206 124 4512 2024 36 12 77 
~2 49.0 250. 18.0 ~1 210 127 5107 2263 40 13 78 
.3 30.8 2578 1905 51 211 127 5213 2306 41 14 78 
~. 50.8 2294 16.6 45 
.Tanuary. 1930; ;..verage Outdoor Temp. J _6.7°0 95 50.8 2294 1696 45 
~6 ~2.6 2438 1767 46 Barn Pulse 
•• 36.7 2050 1842 47 temp. rete 
212 127 40'70 1800 32 18 79 
100 56.2 3034 2117 54 213 128 4714 2073 37 10 78 
101 !l?5 254~ 1'750 44 16 ?2 216 457. 1998 35 15 76 
102 59.4 2366 1602 40 16 70 217 4800 2091 37 15 75 
103 69.4 2578 1?45 .3 14 77 218 132 4090 1 ??4 31 8 67 
10. M.9 2285 1540 38 H e. 219 135 4368 1878 32 9 ?3 
105 50.8 2539 15Q7 42 18 75 220 135 4752 204:3 35 8 76 
107 61.2 3274 2183 53 222 424.3 1802 31 10 78 
108 61.7 3072 2036 50 11 80 223 4906 2077 36 14 79 
10. 62.6 3029 1.91 48 15 224 138 4694 1983 34 15 78 
110 53.5 3072 2004 48 16 225 138 4541 1918 33 15 64 
111 6~.8 3029 1937 4. 18 226 138 S165 2182 37 9 76 
112 65.3 2693 1728 41 19 228 4742 2006 35 10 ?? 
113 65.8 2990 1912 45 21 85 230 4752 2008 34 9 74 
114 65.8 2.76 1.03 45 1. 80 232- 140 4291 1796 31 6 72 
1l~ ~6.2 3000 1011 40 21 81 233 141 4704 1952 33 3 72 
110 &S.7 2808 1782 42 21 ~34 142 4560 
1895 32 9 74 
117 67.1 362. 2294 5. 22 84 236 4550 1891 32 10 ?2 
118 66.'7 3226 fO"7 48 2. 86 P.::'7 4522 18?9 32 8 75 
11. 67.0 2.04 1829 43 15 87 2~9 146 4610 1971 33 10 ?l 241 140 4886 1999 33 8 76 
Ootober, 1029; ""''Yerase Outdoor Temp., 13.?OC 242 146 5086 2082 35 
10 ? 
120 68.0 3514 2205 52 14 86 Februflry I 1030; Average Outdoor Temp., OoC 
122 69.0· 3451 2140 ~o 15 80 
123 69.0 3451 214. 50 17 83 245 1~ 45U 1838 31 16 78 
124 68.0 3602 22.7 54 16 81 245 147 4723 1920 32 16 76 
127 70.8 3715 2281 52 16 110 248 152 ~04.:34 2174 35 l' 80 
129 69.9 3629 2244 ~2 15 89 24. 152 5424 2170 35 18 76 
130 69.9 3548 2255 52 17 83 255 151 6019 2417 40 10 ., 
131 72.6 3~38 2142 49 17 7. 256 152 5894 2358 3. • 72 132 75.8 3826 2260 SO 17 7? 258 5712 228~ 38 10 76 
133 76.2 3475 2047 .0 15 84 259 152 530. 2124 35 16 72 
135 72.& 3662 2217 ~O 1? 260 156 4781 18.0 31 15 6. 
137 '77.1 3360 1955 44 16 262 1~7 5021 1969 3. 20 75 
138 78.5 3744 210. 48 16 83 263 155 5021 1085 32 20 76 
139 ?8.O 351. 202. 45 15 264 5165 2033 33 20 76 
140 70.8 3623 2021 44 15 285 4867 1909 31 20 78 
141 78.5 34.4 2024 45 10 80 269 152 457. 1768 .8 13 '6 
142- 81.2 3053 1036 ~8 10 81 
143 81.7 361. 2051 44 10 80 t:erch, 1930; Average Outdoor Temp., 4.4oC 
144 82.1 3782 2136 46 10 80 
145 82.1 3ld46 222S 48 14 80 271 5096 19.6 31 10 59 
148 86.! 4171 22.3 48 1:5 e. :!?3 1G7 55'20 2091 33 10 77 
149 83.9 372~ 2079 44 17 2?7 166 5328 2018 32 14 73 
lW 86.2 3787 2082 44 17 .0 280 5088 1920 30 15 71 282 17:! 6250 2332 35 10 ?l 
November. 192?; Average Outdoor Temp_, 3.4oC 285 5789 2152 33 12 72 287 175 5981 2207 34 19 75 
151 86.2 374. 2001 43 10 294 6096 2232 34 15 7. 
162 88 .• 6 4022 220. 46 10 80 296 1?9 6202 2263 35 15 80 
16~ 80.6 3835 2101 44 10 7. 300 183 4589 1656 25 18 78 
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Joraey Female #8Z4, borD June 26. 1929 
P.ellt hoduot1on 
CU. tor 24 hr •• Beat Produotion 
Ag. Wt. Per Por Cal: tor 2' hr •• 
daye kg •• Total sq. m. kg. .!.go w, • 
Por Per Bern Pula. 
0 25.~ 1253 1365 ~9 doilY' kgB. Total 
.q,.m. leg. teClp. rete 
1 26.3 1126 le04 43 1933 10 92 
13 27.2 1219 1278 .5 
153 78.5 31.3 ~O 
14 27 . '" 1164 121~ 42 
13~ 79.8 3427 19 •• ~3 10 72 
16 2'7.2 1171 1227 '3 
135 79.9 3437 198. •• 10 9. 
17 27.2 1059 1109 39 
13. 79.8 3470 10n ~3 10 91 
19 27.9 1204 1339 ~6 
137 80.7 ~032 2899 50 16 98 
2" 2'1.4- 1243 1296 45 
138 81.2 3547 2015 ~. 12 80 
23 2'1.'1 1162 1207 .2 
139 81.7 3355 1901 41 1. 71 
26 28.6 1392 1419 40 
140 92.1 3523 1999 45 13 94 
34 29.5 1438 1441 49 
141 92.1 3451 1949 42 12 79 
35 29.9 1349 1340 .5 
142 83.0 3504 10 •• 42 10 87 
40 31.3 1423 1379 45 
145 83.9 3600 2009 43 11 79 
41 32.2 14?1 1404 46 
144 84.8 3682 2042 43 13 79 
42 32.? 1445 1367 44 
146 95.3 3959 2133 45 10 80 
43 33.6 1450 1351 43 
146 87.5 3782 20.1 43 10 80 
.. 34.0 1387 1293 41 
147 98.5 3754 20:34 4. 11 82 
45 34.0 1496 1384 4' 
148 90.3 31i184 2134 H 7 94 
47 M.O 1498 1398 45 
149 90.3 4099 2196 45 4 9' 
49 :33.6 1260 117. 39 
150 90.3 4.392 2352 49 8 90 
50 35.9 1609 144.0 45 
151 90.3 4190 2244 4. 12 93 
52 34.0 1469 1359 43 
152 90.3 4162- 2229 4. 12 94 
54 35.4 1474 1334 42 
153 89'.8 4549 2336 48 14 9. 
55 35.' 1430 1294 40 
154 89.8 .. 00 225 • 47 13 9. 
57 36.3 1656 1477 46 
185 89.8 4.80 2513 52 9 100 
59 37.? 1809 1406 43 Deoember, 1929: J,""orage Outdoor Tgmp • • 1.1oC 
59 36.3 1834 1636 51 
62 38.6 1943 1599 48 161 5480 1990 39 '9 
63 39.6 1867 1609 49 -161 .?2~ 2552 53 
6~ 3Q.O 1862 1596 48 1.9 557,1 1986 39 19 .6 
65 40.4 1555 1307 38 17. 5048 1~97 32 U! 79 
66 41.3 18n 1569 46 1'3 2961 1496 30 14 76 
68 40.8 1958 1636 .8 Bern pulae 17~ 5295 
1711 35 13 8~ 
69 43.1 1853 1502 43 temp. rate: 176 5.00 
186. 39 1 91 
70 4.2.6 22 ... 6 1830 53 179 
3398 1747 35 6 81 
71 42.2 2141 1756 51 19 180 97.5 
2890 147'7 30 9 81 
72 42.& 1973 1608 46 181 98.0 3514 
1797 3. 11 81 
73 42.6 2136 1741 50 192 97.5 546. 
1?7? 36 11 84 
75 44.9 1987 1573 .4 183 91ii.3 3187 
1619 32 12 78 
76 44..0 2184 1?49 50 
78 46.3 20~4 1600 .4 16 ,. ·Siok. 
79 '6.3 2098 1634 45 16 69 January, 19:30; J,.'Tere,ge OUtdoor T.mp., .. 6. ,oel 
80 44.9 2318 1835 52 14 78 
81 45.8 2381 1865 52 14 78 
82 46.3 2515 1959 54 18 80 189 100 4186 2114 
42 18 79 
84 48.1 2376 1811 49 190 103 4368 
21?9 .. 10 80 
86 49.0 2323 1752 47 14 191 102 3398 
1698 33 10 78 
87 50.3 2280 1694 45 16 192 -40234 
2101 ~1 14 81 
89 52.6 2'19 1753 4. 19 l~ 4310 2128 41 14 '8 
90 51.3 2635 1938 51 19 92 194 
43?8 2146 41 14 '8 
n 51.3 2424 1782 47 21 84 195 107 3792 
1846 35 B '9 
92 49.5 2146 1627 .4 21 196 106 4013 
1963 38 9 7i 
93 54.0 2400 In. .. 20 197 109 ~291 2074 ~o 12 ,S 
94 54.4 2803 1992 52 22 199 4.301 
2064 39 9 '9 
95 54.4. 2405 1709 44 15 86 202 114 .666 
2190 41 1. M 
96 55.0 2438 1725 44 2. 83 207 116 
4598 2143 40 10 81 
210 lH 4320 1979 5. 3 91 
OGtober, 1929; J,.'ferage Outdoor Temp., 13.'7°0 211 118 4:5~9 1996 
57 9 79 
213 4426 202'1 3' 10 80 
97 57.2 2832 1959 50 15 83 214 
4:l3O 1975 36 7 92 
99 58.1 2971 2038 51 15 84 216 123 4704 
2120 38 9 82 
99 56.7 2770 1925 49 15 82 218 125 
419. 1986 ~ 9 80 
100 56.7 2928 2035 52 17 90 219 124 
.522 2029 5. 10 92 
101 57 •• 2822 19.4 49 16 .9 
104 59.0 3053 20.5 52 16 lebruary, 1930; J,.'urBCG OU'tdoor 'l'emp •• aOe 
105 61.2 2784. 1856 45 15 85 
106 61.2 2904 1936 47 15 ee 221 4471 1997 56 H 80 
107 61.2 3072 2048 50 17 79 822 11. ...~56 2069 S. 16 80 
109 63.5 3120 2035 49 17 79 223 121 4541 2018 3. 17 82 
110 67.1 3288 2078 49 15 84 220 151 6155 2241 39 12 M 
111 61.2 2995 1997 .9 15 22. 131 4:52.0 1978 33 18 9~ 
112 63.5 2018 1903 46 17 231 135 6662 2947 49 10 e4 
114 62.1 2813 1857 45 16 255 6202 2617 45 11 84 
115 69.0 3058 1018 45 16 92 236 139 .106 2566 .. 1. 79 
117 65.5 3322 2167 52 14 237 141 5645 2362 40 15 M 
119 65.8 2645 1691 ~O 10 239 141 5635 2349 40 20 85 
119 66.2 2510 1600 38 10 94 240 143 5030 20 79 35 20 80 
120 6e.2 3235 2061 49 10 76 241 52-4.2 2166 3' 20 81 
121 , 67.6 3322 2092 49 10 94 242 5078 209a 36 20 79 
122 68.0 33.6 2099 49 14 84 246 144 6394 2631 .. 13 8IS 
123 69.0 3360 2109 49 16 83 
124 70.3 3211 1979 46 14 79 ll..e.rch, 19~Oj J"veree;e Outdoor Tomp., 4. .... oC 
125 69.0 346. 2158 50 1~ 9. 
126 69.4 3169 19155 !~ 17 94 248 149 5914 2404 40 10 80 127 6g.4 3110 192~ l' 92 250 152 616~ 2465 41 10 96 252 149 5914 239. 40 12 89 
November, 1929 ; Average Outdoor T.~. , 3.40 2S4 152 5991 2392 39 14 92 
259 155 6019 2379 39 10 85 
129 70.3 ~176 1958 .5 11 8~ 262 5927 2285 37 12 7. 
129 73.5 3254 1956 44 10 91 271 6662 2542 40 15 81 
130 71.2 3240 1992 46 10 72 273 167 6028 2292 36 14 M 
131 73.9 3298 1975 45 275 5569 2125 34 10 76 
132 76.2 3725 2194 49 10 82 277 164 4876 1868 30 16 78 
122 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Jere:er liIale #126, 'born june 19. 1929 Holstein ltale fl5iO, born June 28, 1929 
Heat Production Eee.t Production Cal. tor 24 nra. 
Cal. for 24 hra. 
.l.8e Wt • Fer Per 
.1.8' Wt • Fe::- Pel daye kse. Total sq. m. kg. days kgB. Total sq. m. kg. 20 35.1 1507 1369 43 0 40.0 1939 1447 39 23 30.9 14:18 1271 39 
8 50.3 2093 1555 4? 24 37.2 1524 1342 41 
12 51.? 2011 1471 39 25 38.6 1577 1359 41 14 52.0 le86 1367 36 26 37.2 1514 1333 41 17 53.5 2146 1541 40 27 39.0 1001 1423 43 
19 54.4 210'1 1498 39 29 39.5 1322 1125 33 
21 54.0 2064 1474 :18 30 38.6 1651 1423 43 
31 57.2 1958 1354 34 32 36.7 1541 1365 42 32 56.7 2280 1584 40 33 39.0 1723 1476 44 
33 59.0 2201 1537 38 43 40.8 1279 1069 31 
34 56 . 2 2107 1470 37 45 4.:0.4 1721 1446 43 
38 60.8 2131 1424 35 50 42.6 1726 1408 41 39 59.9 2136 1439 36 52 42.2 1726 1416 41 43 62.1 2170 1432 35 54 42.6 205. 1674 48 45 63.5 2155 1406 34 56 44.5 1980 1576 44 46 62.1 2213 1461 30 57 44.9 2119 1678 47 
,49 04.0 2314 1503 36 58 44.0 1858 1488 42 50 63.5 2112 1378 33 59 44.0 2074 1601 47 02 65.6 2242 1434 34 60 44.0 1790 1433 41 53 08.0 2126 1334 31 61 4:;'.8 1963 1537 43 56 68.5 2592 1620 36 02 44.0 1853 1494 42 b7 69.4 2640 1638 :18 04 45.8 2136 1673 47 60 69.4 2357 1462 3' 65 45.4 1786 1409 39 61 70.3 2299 1417 33 66 .?2 2016 1553 43 6. 70.8 2525 1550 36 69 46.? 1954 1514 42 63 72.6 2088 1264 29 73 49.1 1896 1445 39 64 73.5 2516 15'72 36 75 49.9 2117 1580 42 
66 73.0 2746 1646 38 Barn Pulse 76 50.8 20e8 1543 41 67 74.4- 2573 1535 35 78 50.8 2126 1571 42 
68 73.9 2621 1569 35 temp. rete 79 ''''.9 2227 1562 45 Barn fulse 
6'" '72.1 2314 1405 32 18 80 50.3 2318 1722 40 ' temp. rate 
70 74.4 2698 1610 36 81 51.7 208~ Itl24 40 18 
71 75.3 2750 1536 37 82 50.8 223? 1553 44 
73 76.? 2822 1656 37 86 53.5 2213 1589 41 
... 77.6 279B 1631 36 89 ~~.3 2559 1873 48 16 70 
76 '19.4, 2702 1555 34 lS 68 90 55.6 2400 1682 43 14 62 
78 81.7 3053 1730 37 16 91 55.6 2621 1837 47 14 
79 B1.7 2928 1559 36 14 92 56.2 2957 2064 53 16 
80 80.3 3355 1918 42 16 76 93 51.2 2909 2012 51 68 
81 82.6 3043 1712 37 95 57.6 2914 2007 51 74 
88 88.5 3446 1867 39 86 100 60.3 3038 2039 50 
102 64.0 3317 2154 52 n 
October, 1929j Average Outdoor Temp •• 13.qOC 
October, 1;20; i"feras. O~tdoor Temp., 13.70C 
95 93.4 3456 1815 37 86 
97 93.9 3619 1896 39 15 88 107 66.2 3178 20 •• 48 14 
102 ;5. ? 3529 1881 38 15 94 109 66.7 3379 2144 51 15 79 
104 96.6 3782 1949 39 15 a8 112 69.4 3.85 2162 50 15 81 
109 101 3?a5 18?? 37 16 84 113 7L2 3336 2040 47 14 80 
111 103 3350 1663 32 18 76 11. 71.2 3418 2091 48 13 82 
113 99.8 3504 1774 35 19 75 115 71.7 3672 2238 51 14 82 
115 101 3091 1557 31 16 73 118 72.6 3571 2152 49 15 78 ~ 
116 102 3715 1662 37 12 89 119 72.6 339. 205. '7 12 77 
121 74.9 3553 2173 49 13 81 
November, 1929; Average Outdoor Temp •• 3.4oC 122 77.1 3557 2080 46 16 76 
123 74.9 3499 2081 47 16 79 
126 116 4320 2013 37 11 83 125 77.1 3566 2085 46 17 79 
128 121 4896 2230 41 17 84 126 77.l. 3422 2001 44 15 81 
130 121 3830 174. 32 12 85 127 76.0 3480 2022 45 10 78 
137 128 ~201 2318 41 15 94 129 79.4 3365 1936 42 11 78 
147 141 5616 2347 40 10 63 131 82.6 3312 1865 40 10 84 
150 144 5875 2421 41 15 93 134 80.2 3893 2226 48 13 82 
December, 1929; Average Outdoor Temp., 1.loC November, 192;; Average Out4oor Temp. t 3.'oC 
157 153 5789 2305 38 10 86 153 99.8 4282 2168 43 12 83 156 102 4541 2~76 45 15 97 165 157 6010 2358 38 15 8' 152 110 4742 2275 43 15 9. 157 150 5789 2249 36 18 79 
170 162 5712 2205 35 14 77 154 108 4723 2289 44 11 9' 
171 101 55M 2194 35 15 83 December, 1929j Average Outdoor Temp., 1.1°C 
174 167 5770 2193 35 -1 78 
171 116 5011 2335 43 10 94 176 169 5914 2232 35 3 82 
178 172 5618 2166 3~ 3 85 174 114 4;54 2325 43 14 93 177 116 4867 2268 42 15 
.January , 1930; Averago Outdoor Tem;p. t _6.7oe 166 120 4176 1904 35 -1 86 
200 6154 2446 40 6 76 January, 1930; Average Outdqor Temp., _6.7 0 C 
201 6797 2689 44 0 80 212 5510 2262 38 5 213 630? 2124 30 4 82 214 5549 2266 38 -7 82 214 206 7363 24'72 35 3 76 225 152 6268 2511 41 1 86 
(No Records fo!' February, 19:30) 226 157 6019 2369 36 4 82 228 5482 2157 35 2 64 
Uarch, 1930; Average Outdoor Temp. J 4.40C 229 5731 2255 37 4 90 
246 6259 2052 29 6 74 February. 1930; Averase Outdoor Temp. J oOe 
249 221 5990 1939 27 4 66 
,230 5779 2312 38 ee 252 222 0414 1752 24 9 ?l (Start ot No. e Machine) 253 6048 1951 27 7 73 
263 7162 2252 :;1 8 74 233 166 6221 2374 37 10 84 274 7?76 2356 31 7 69 235 165 6739 2572 41 11 86 
236 166 67?8 2587 41 10 86 
237 6470 2460 39 lO 88 
243 164 5549 2126 34 8 88 
244 lS8 6046 2282 36 a 84 
247 165 4973 1898 30 8 8S 
248 167 6432 2446 39 14 ee 
249. 167 5376 2044 32 15 /il2 
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Jer •• r }!e.le 0164, born l.Iay 30, 1929 
.rer •• ,. W,.le ,16'. ~orc ~1 30, 1929 
Beet Product1on 
Cal. for 24 .. ohre. Joa" n. Fer 
Per BerD rule. 
Age Wt. For Por 
4ay. kg •• ';0"81 aQ..m. kg. temp. rete 
d~y8 kg •• Totel aqe m. Ita· 2?2 6106 2098 31 9 '6 
40 n.' 1742 1437 42 273 200 7046 2421 35 9 
76 
42 '3.8 1800 1446 41 274 5453 
1874 27 12 ?2 
43 43.1 1846 1496 43 
46 44.5 2004 1596 45 !larch. 1930; Average outdoor Temp., 
••• oC 
,. '3.1 2018 1635 .7 
bO 44.0 2006 1606 46 275 6413 2189 
32 6 ?l 
53 45.4 2047 1612 4:; 278 207 6874 2314 33 5 
74 
62 51.3 1562 1150 30 279 7411 2495 36 6 
?3 
67 49.9 2501 1866 50 281 207 7046 2372 34 8 
75 
69 54.' 2436 1731 45 282 6605 2209 32 8 
78 
?5 5 •• 0 2328 1663 43 292 6893 2238 31 8 
75 
76 55.3 2669 1880 48 303 6835 2163 30 
7 75 
77 ;'5.3 2467 1737 45 
78 56.? 2530 1758 45 Bolstein )tale D531, Bore July 6 , 1929 
79 50.3 2453 1727 44 
81 51>.0 2952 2007 50 
Heat Production 
82 58.1 2746 1883 47 
Cel. tor 24 us. 
83 60.8 2654 177. 44 
.!.ge Wt • Fer For 
86 59 •• 2587 1752 44 
d.ays kg •• Total sq .. m. kg. 
90 61.2 2794 1863 46 Bern Pulse 
0 53.5 2006 1440 37 
92 65.8 3130 2001 48 temp. rate 
6 56.7 ~525 1755 45 
96 08.0 3379 2112 .9 
10 62.6 2669 1755 43 
90 6~.5 3422 2232 54 
11 57.2 1958 1354 34 
97 68.5 3091 1932 45 
13 57.2 1896 1311 33 
98 08.5 3547 2217 52 18 
21 59.9 1958 1319 33 
99 08.5 3408 2130 60 
23 59.4 2136 1445 36 
10' 08.5 3115 1947 45 l~ 
26 57.6 2064 1421 36 
100 74.9 30.8 1813 41 16 
30 64.9 2462 1586 38 
107 73.5 3158 1898 43 16 7. 
31 64.0 2362 1534 37 
108 15.8 3210 1900 42 15 78 
38 66.7 2434 1544 36 
109 75.3 3178 1884 42 18 
39 59.4 2621 1626 38 
110 77.1 2980 1740 39 
40 6S.5 2573 1608 38 
11~ 78.0 3470 2016 44 90 
42 68.0 2333 1464 ;;4 
114 8'.8 3090 2050 44 79 
44 70.8 2664 1635 38 
117 82.1 3840 2168 47 137 
45 66.2 2294 1461 35 
46 73.5 2803 168:; 38 
O'o'tober, 1929. A,.eroge Outdoor Terr.p •• 13.7oC 52 7'.9 24?2 1471 33 53 73.5 2640 1587 36 
1U 8 •• 4 4406 2451 52 15 91 54 
74.9 2568 1624 34 
126 88.9 4598 2484 52 15 96 
55 75.3 2664 1579 35 Barn Pulse 
1:11 Q3.9 4493 2354 48 15 96 56 77.1 2784 1628 3& temp. rete 
133 99.3 4992 2534 50 14 85 58 
78.0 3250 181>8 42 
138 99.8 4896 2479 49 i6 88 
59 76.7 2918 1711 38 
140 97.5 4570 2~44 47 18 81 
60 78.9 2646 1643 36 
142 102 3917 1958 38 19 61 78.9 
2880 1663 37 18 
144 103 3869 1925 3B 16 74 
63 79. 4 3317 1909 47 
].45 107 4570 2225 43 12 e4 66 82.6 3274 1843 40 
1:;4 107 :5222 2549 49 18 92 68 84.8 
2702 1499 32 16 68 
70 88.5 3398 1841 38 16 
November, 102~; .. 'VeraSe l,)utOoor 'Tcrup •• 3.4oC ?l 88.5 3130 1696 35 
.23 ?l 
72 86 .2 2976 1636 35 18 68 
159 120 <742 2168 40 12 Og 
75 89.8 3547 1905 39 84 
161 1:!3 5107 2290 11 11 89 
166 127 523Z 2318 41 l~) n 
Ootober t 1929; Average Outdoor Temp. t 13.?oC 
169 130 5194 2200 40 14 63 
172 132 !:l1~5 2~28 39 10 89 
89 101 3821 1925 38 15 98 
17G 139 5210 2218 30 10 80 
91 103 4070 2030 40 15 92 
119 144 53°7 2211 37 14 95 94 105 4570 2251 44 15 98 96 107 4061 1977 38 14 79 
DeceClbcr, 1~'29; .,';.verage Outdoor '!'em;., l.loe 101 112 3907 1854 35 16 84 103 118 4022 1855 34 18 77 
105' 113 3994 1882 35 19 78 
187 154. 6614 2625 43 7 gO 107 118 4310 1988 37 16 79 
190 148 61401, 2496 42 12 6S 108 115 4291 2009 37 12 86 
J'enuary. 1930; .. weree;e Outdoor Temp •• _6.7° 116 126 !:l2?O 2345 42 17 87 
117 130 4493 1960 35 18 79 
230 6144 2223 34 0 78 
231 6106 2203 33 -7 78 November, 1929; Average Outdoor Temp •• :3.4oC 
232 164 6~94 2300 35 -8 78 
24~ 168 7008 2490 37 5 78 118 130 5366 2346 41 11 81 
245 6259 2223 33 1 76 122 132 5203 2252 39 12 82 
246 5549 1972 30 4 84 124 135 5347 2299 40 11 93 
128 135 5030 2163 37 10 84 
February) 1930j Average Outdoor Temp •• oOe 133 143 5539 2290 39 11 77 
136 147 5712 2332 39 13 86 
247 6605 2393 36 8 68 138 151 5443 2189 3& 14 87 
250 188 6?20 2383 36 8 78 142 157 5789 22?l 37 15 94 
'(Start or No.8 Uaoh1ne) 
252 1 90 6355 2246 33 7 73 
253 195 6528 2275 33 10 84 
257 191 5645 1988 30 7 86 
258 189 6470 2286 34 12 82 
260 191 5184 1825 27 9 82 
261 195 5875 2047 30 0 78 
264 195 5050 1760 26 8 78 
265 196 5434 1880 28 14 82 
266 196 5472 1900 28 15 78 
268 6125 2142 32 18 80 
271 201 &643 2275 33 19 80 
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llo1sto1n Male 6571, born July 9, 1929 
Heet Production 
Cal. for 24 hra. 
Age Wt. Per Per 
day. ltg •• Total sq, m. ltg. 
0 41.5 1498 1236 36 
20 41.3 1754 1456 42 
21 42.2 1757 1441 42 
22 43.1 1925 1560 45 
27 45.4 1?l8 1553 36 
29 46.7 1903 1474 41 
M 47.6 1962 1519 42 
31 47.e 1975 1513 41 
32 49.4 1932 1449 39 
33 50.6 2166 1616 43 
34 50.6 2210 1633 44 
35 49.9 1958 1451 36 
36 49.9 2395 1787 46 
37 50.8 2194 1620 43 
36 53.5 2227 1599 42 
39 50.3 2141 15n 43 
41 49.9 2179 1526 44 
42 52.2 1978 1441 38 
43 53.1 2045 1474 39 
44 52.6 1962 1'*36 36 
45 53.5 2198 1578 41 
46 52.2 2338 1703 45 
49 53.5 2280 1637 43 
50 53.5 2174 1559 41 
51 54.4 2203 1566 40 
52 54.4 2366 1695 44 
53 56.7 2251 1564 40 
Age Wt. Per Per Barn Pulse 
days kg •• Totel sq.m. ltg. temp. rete 
55 54.0 2328 1663 43 
57 54.9 2362 1672 43 
59 57.2 2294 1586 40 
62 58.5 26ll 1782 45 
65 59.0 2563 1742 43 16 60 
67 63.5 '2741 1788 43 17 61 
69 63.5 2865 1662 45 16 60 
?6 65.6 3019 1930 46 18 76 
62 68. ::.. 3149 1968 46 24 61 
63 69.0 3072 1913 45 17 
October, 1929; Average Outdoor Temp. , 15.70q 
65 70.8 5077 1669 43 14 e6 
67 73.0 2618 1?00 39 16 70 
89 74.9 3245 1930 43 15 63 
91 76.7 34.75 2039 45 13 ?8 
92 78.0 3648 2120 47 14 79 
95 80.3 3523 2014 44 15 79 
96 78.~ 3466 2008 4.4 12 81 
96 80.7 3826 2161 47 13 64 
100 81.7 3776 2141 46 16 63 
102 83.5 3600 2015 43 17 79 
103 83.9 5456 1929 41 15 83 
106 87.1 3442 1881 4.0 11 65 
107 88.0 3907 2122 44 9 64 
111 90.7 3470 165~ 38 13 80 
December, 1929; Average OUtdoor TelltJl., 1.1oC 
146 123 4565 2115 56 10 98 
155 150 4962 2178 56 15 91 
158 1~5 5136 2194 56 12 89 
160 135 5098 2178 38 15 69 
165 136 4541 1932 35 -1 ?3 
164 136 5309 2259 39 :3 77 
le6 137 4896 2073 35 2 8~ 
167 143 5126 2123 36 3 81 
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Gu ernsey Malo #423. born July 8, 1929 
Heat Production 
Cal. t or 24 hr •• 
Ago Wt. Per Por 
days kgs. Total sQ.. m. kg. 
0 29.5 1320 1323 45 
3. 31.3 1~82 1533 51 
5 3 3 .3 1742 1630 52 
21 33.1 1346 1264 41 
23 33.6 1354 1 260 40 
24 33.6 1478 1377 44 
28 34.0 1387 128 3 41 
29 34.5 1615 H 8 3 47 
30 32.7 15U 1458 47 
32 34.9 1534 1398 44 
33 35.4 1322 1196 37 
34 35.8 1500 134-8 42 
39 3~.8 161~ 1449 45 
40 35.4 1382 1251 39 
42 '34.5 1464 1344 42 
43 36.:> '1517 1353 42 
44 37.2 1589 1399 43 
50 38.6 1'123 148 5 45 
51 38.6 1661 1'32 <103 
5:1 39.9 1666 1409 01.2 Barn Pulse 
57 42.6 2035 1659 !~ temp. rete 60 41.7 1728 1426 
67 44.9 1968 1558 44 16 62 
69 44.5 2054 1635 46 16 
70 44.0 2069 1657 47 18 
71 44.5 2088 1662 47 17 
75 45.4 2054 1617 45 15 
81- 47.2 2150 1555 46 22 73 
82 47.6 2227 170 7 47 2 2 71 
8<10 49.0 2184 1647 45 17 76 
October, 1Q29; Average Outdoor Temp., 13.7oC 
85 "'9.9 2U8 1655 44 14 73 
86 50.8 2371 1752 47 14 67 
87 50.3 2309 1715 46 15 73 
88 51.3 2275 1673 44 16 73 
89 52.6 219-40 15 90 42 14 75 
90 52.2 208 3 1517 40 15 73 
91 53.1 2117 1526 40 14 77 
n 52.5 2136 1548 41 13 77 
93 54.0 2222 1587 41 14 78 
95 54.4 2496 1774 45 15 78 
97 53.5 2515 1805 47 12 71 
99 54.9 2516 185 1 48 13 74 
103 55.2 2530 1766 45 17 n 
107 55.8 2630 1843 47 11 73 
106 ~7. 2 2698 1866 47 9 73 
109 56 .2 2410 1682 43 11 72 
110 57.2 2592 1793 45 12 73 
112 ~7.2 2726 1665 48 13 ?5 
m 57.6 248 6 1712 43 12 76 58.1 2707 1857 47 11 72 
120 61.2 2573 1715 42 10 78 
125 63.1 2270 1487 36 16 78 
126 65.3 3072 1972 47 13 68 
12? 66.7 29 09 1846 44 16 72 
128 68.0 3494 2192 51 13 8 0 
129 67.1 2880 1820 43 11 
130 67.1 2866 1812 43 10 ?4 
131 67.1 2659 1681 40 11 74 
132 67.5 2669 1681 39 14 74 
133 67.5 2794 1759 41 11 67 
134 69.0 2659 1656 39 11 67 
135 ~9.9 2923 1608 42 6 57 
135 70,8 3322 2039 47 7 
137 69 . 0 3034 1889 44 5 73 
138 69.9 3091 1912 H 7 
*139 70.3 2160 1331 :n 8 
'140 71.2 3178 1944 45 11 63 
'142 68.0 5086 1930 45 13 72 
·Pneumonia 
Died from pDeumonla, NOT. 31, 1929 
Age 146 day •• 
126 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Holstein Female #5~3, born July 30, 1929 134 119 4550 2089 38 6 77 
Heat Produc1;1.on 138 123 4608 2080 38 19 87 
Cal. for 24 h~ •• 139 121 4646 2111 38 Is 81 
~ Wt. Per Per Barn Pulse 141 123 4387 1981 36 3 74 
claye kg •• Total sq.m. kg. teMP. rate 143 127 4838 2140 38 3 74 
34 49.9 2352 1755 47 145 126 4575 2081 37 2 76 
45 57.6 2707 1864 47 16 70 146 129 4608 2018 36 1 73 
46 57.6 2592 1785 45 14 70 147 127 4829 2136 38 4 71 
47 59.0 2822 1918 48 23 76 150 128 5347 2347 42 14 71 
53 62.1 2n3 1929 47 15 153 5030 2174 38 13 72 
56 64.0 3048 1979 48 18 68 January, 1930: Average Outdoor 57 64.4 2198 1422 34 22 74 Temp., _6.7 0( 
59 64.4 3144 2034 49 22 155 132 5366 2328 41 19 70 
60 64.4 2789 1804 43 22 61 156 133 5472 2355 41 10 
" 61 64.9 3005 1936 46 24 68 
159 4575 1289 34 15 67 
62 66.7 2674 1697 40 17 60 160 5568 2360 41 15 71 
October, 1929: Average Outdoor Temp., 13. 7°C , 
163 140 5731 2399 41 8 73 164 142 5117 2123 35 8 73 155 5722 2374 40 9 74 63 68.0 3221 2021 47 14 73 166 5078 2103 36 14 65 70.3 3240 1996 46 15 66 76 167 143 4627 1916 32 15 66 70.3 3250 2002 46 16 75 76 168 144 4762 1962 33 16 66 67 71.7 3158 1924 44 14 79 169 140 5002 2097 36 8 68 73.0 3206 1934 44 15 75 173 69 
69 72.6 3067 1857 42 14 71 5280 2152 36 10 76 175 148 4579 1857 31 6 74 70 73.5 3082 1852 42 13 78 176 148 5155 2090 35 71 74.4 3125 1865 42 14 73 3 77 177 148 5798 2355 39 8 73 75.8 3360 1985 44 15 74 179 77 5050 2024 33 10 74 77 76.2 3509 2067 46 13 81 180 5520 2204 36 6 78 76.2 3394 1999 45 16 73 79 181 154 5232 2079 34 8 79 76.2 3490 2055 46 16 79 182 153 69 80 76.7 '3336 1958 43 15 77 55411 2209 36 9 74 184 157 5482 2151 35 81 76.7 3581 2102 47 17 65 9 67 185 154 5750 2282 82 77.1 3360 1965 44 15 77 37 10 64 
85 78.9 2986 1724 :38 11 76 February, 1930: Average Outdoor Temp., OoC 
88 79.8 3158 1812 40 12 80 
89 80.3 3082 1762 38 15 79 186 5539 2181 36 14 73 
90 80.7 3643 2077 45 13 77 187 5443 2135 3. 21 7. 
91 81.2 3'154 2133 46 14 70 188 160 5136 1998 32 16 72 
93 84.8 3878 2151 46 17 78 189 157 6038 2377 38 16 ,., 
Hll 160 5750 2237 35 14 7. 
November, 19.29: Average Outdoor Tem:p., 3.40C 192 161 5635 2184 35 17 7. 
94 85.3 3230 1786 38 f2 79 195 164 5731 2196 35 14 76 
98 89.4 3840 2068 43 12 79 196 166 6019 2297 36 14 72 
104 94.4 3965 2072 42 10 93 198 167 7219 2745 43 10 70 
106 95.3 4013 2086 42 13 87 199 169 5192 2328 37 8 76 
107 96.2 3792 1960 39 13 75 201 6336 2382 . 37 11 75 
106 97.1 3821 1965 39 14 8£ 202 171 6355 2380 37 1~ 70 
109 100 4070 2056 41 11 80 203 171 6211 2326 36 15 ~3 
111 100 3984 2012 40 14 74 205 172 5806 2167 34 20 71 
114 103 4310 2144 42 13 88 206 172 6490 2422 38 20 69 
115 104 3878 1915 37 13 76 207 6134 2280 35 20 73 
118 110 4416 2119 40 15 76 206 5962 2206 34 20 70 
120 109 4416 2129 41 12 87 212 179 5971 2179 33 13 77 
December, 1929: Average Outdoor Temp., 1.10C .l4e.rch, 1930: Average Outdoor Temp_, 4.4oc 
127 114 4109 214 6672 2426 37 11 71 1932 36 10 76 216 6298 2265 34 10 76 130 114 4262 2013 38 14 76 217 165 5645 2023 31 11 131 113 4301 2027 38 75 
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Holstein Female #593, born July 30, 1929 70 72.1 2818 1711 39 15 75 
73 74.9 2731 1625 36 11 70 
79 70.0 29 95 1740 38 14 77 
Heat Production 81 79.4 3096 1781 39 17 84 
Cal. ror 24 hr •• 
Age Wt. Per Per Barn Pulse Noveober. 1929; il.verage Outdoor Temp. I 3.4oC 
days kg •• Total sQ.m. kg. temp. rate 
218 181 b184 1878 29 13 82 80.7 3600 2052 45 12 79 
219 182 5741 2073 32 10 72 92 89.4 3542 1907 40 12 97 
220 184 5626 2024 31 14 73 94 92.1 3542 1876 38 13 84 
221 6029 2169 33 15 80 100 96.2 3830 1979 40 15 83 
225 189 6163 2178 33 9 102 100 4262 2153 43 14 91 
226 192 5184 1819 27 18 108 105 4291 2114 41 12 87 
227 194 5837 2041 ::;0 10 
. . 
. ° 
228 6106 2128 31 12 December, 
192~; Aver~ge Outdoor Temp., 1.1 C 
229 6125 2134 31 16 115 110 4186 2009 230 195 5280 1840 27 17 36 10 89 
231 195 5933 2067 30 12 11e 111 3698 la62 35 14 85 
233 189 6413 2274 34 12 
111:l 112 3840 1826 34 14 84 
235 4838 16~8 25 9 U9 109 3360 1620 31 75 
237 5299 1834 27 14 
125 118 4042 1864 34 12 85 
239 201 6221 2123 31 10 126 119 4272 1961 36 21 87 
242 5779 1952 28 11 127 119 3840 1759 32 15 92 129 U9 4147 1904 35 3 69 
Holstein Wale #509, born August 11, H29 133 125 4358 1947 35 2 
22 47.2 2045 1576 43 January, 1930; Average Outdoor Temp., -6.7oC 
25 48.5 H87 1506 41 18 
26 49.0 2021 1524 41 146 137 4982 2112 36 5 77 
31 49.0 2074 156' U 15 71 149 141 5002 2090 36 5 76 
33 52.2 2093 1524 40 16 75 154 148 5~95 2191 36 8 81 
34 51.3 2054 1510 40 14 70 155 148 5203 2110 35 8 88 
36 ~3.1 2227 1506 42 19 70 15'. 155 5885 2~31 38 ~ 77 
38 53.5 2184 1568 41 17 69 173 6029 2321 37 4 78 
:;9 5'.9 2242 1587 41 15 76 
'2 57.2 2424 1676 42 18 76 February, 1930; Average Outdoor Temp., oOe 
•• 59.0 2328 1583 39, 18 45 59.9 2030 1358 34 22 65 174 161 ~096 2363 38 10 
46 59.9 2390 1611 40 21 71 '180 172 6624 2472 39 12 85 
47 59.9 2170 1462 ' 36 22 74 181 6317 2~48 37 10 77 
.f.8 60.3 2222 1491 37 22 72 184 172 5722 2135 3~ 7 76 
49 09.9 22'5 1513 37 24 61 185 173 6797 2527 39 13 75 
50 61.2 2150 1433 35 17 52 192 182 5605 2024 :31 14 74 19~ 180 50ll 1822 28 15 84 
Ootober. 1929; Average OUtdoor Temp., 13.7oe 195 6298 2274 35 18 79 198 188 5510 1961 29 19 82 
51 64.0 2467 1602 39 14 199 7334 2610 39 10 82 
52 64.0 2573 1571 40 14 74 200 188 5318 1886 28 9 78 
54 54.4 2530 1636 39 16 78 201 IS8 5760 204~ 31 12 80 
55 65.8 2270 1451 34 14 73 
55 65.2 2419 15U 37 15 ?2 'Start or No. 8 !.:achiJle. 
57 66.7 2510 1593 38 14 75 March, 1930; Average Outdoor Temp_, 4.4"C 
58 66.7 2544 1514 38 13 71 
09 68.5 2789 1743 41 14 79 202 7469 2639 40 7 78 
61 69.0 2827 1760 41 15 80 208 194 4915 I?l3 25.. 8 80 
63 69.0 2765 1722 40 12 79 209 6490 2261 33 
.,. 78 
65 71.2 2890 1768 41 15 76 215 203 8390 2854 41 9 79 
67 69.4 2813 1745 41 15 76 223 4915 1638 23 7 76 
68 69.9 2770 1713 40 15 71 228 6739 2174 30 5 77 
69 71.7 2880 1755 40 17 78 230 6451 2074 29 73 
801ate1n Wale N266, born Auguat 1~, 1929 Jerae'1 Wale 1126, born .I.uguat 17, HE9 
Heat Produotion Heat Produotion Cal. tor 24 hra. Cal. tor 24 hro. Age lit. Per Per Barn Pulse Age lit. Per Per Bern Pull. ...... 
N daya kg •• Total sq.m. kg. temp. rate da'1a kgs. Tot 81 aq.m. kg. temp. rete 00 20 50.8 2117 1565 42 17 ~4.0 1471 1361 4~ 23 50.3 1882 1~98 37 19 20 36.4 177' 1605 50 24 50.8 1992 1472 39 21 35.4 1656 1499 47 25 51.3 2352 1129 46 26 ~6.3 1810 1615 50 15 75 29 54.4 2294 1630 42 15 66 27 38.6 1505 1297 39 16 73 31 56.7 2544 1766 45 16 ?l 28 38.1 1754 1523 46 14 72 
a;;: 32 56.7 2554 1775 45 14 74 34 38.6 1906 1643 49 14 72 33 57.6 2424 1669 42 23 78 36 36.1 1723 1496 45 16 65 H Ul 38 59.9 2458 1654 41 14 81 38 36.6 1742 1502 45 18 76 Ul 39 60.3 2496 1675 41 15 39 39.0 1766 1513 45 22 76 0 41 60.6 2366 1562 39 16 76 4()' 39.5 1603 1364 41 21 C! 43 63.5 2692 l69? 41 22 81 41 39.9 1613 1365 40 · 22 69 :;d H 45 62.6 2573 1692 41 22 74 42 39.9 1622 1372 41 22 79 47 62.6 2467 1622 39 24 71 43 39.5 1690 1438 43 24 76 >-48 64.0 2630 1706 41 17 44 39.9 1771 1498 44 17 74 Cl 
Ootober, 1929; ATerag. Outdoor Temp., 13.70 C :;d Ootober, 1929; Average Outdoor Temp., 13.70C H () 
64.9 2702 1741 42 14 75 45 41.7 1814 14 C! 49 1497 44 66 t"' 50 65.8 2659 1700 40 14 77 46 42.6 1901 1549 45 14 73 >-1 51 65.3 2n6 1873 45 15 74 47 42.6 1973 1606 46 15 74 C! 53 65.8 24340 1556 37 14 72 48 43.1 2213 1793 51 16 82 :;d 54 66.7 247a 1569 37 15 74 49 43.1 2011 1630 .47 14 76 > 55 67.6 2567 1629 38 14 70 50 44.0 2194 1757 50 15 80 t"' 56 67.1 2472 1563 37 13 72 51 44.5 2170 1728 49 14 76 trl 57 68.0 2818 1768 41 14 79 52 44.5 2098 1670 47 13 80 60 69.4 3139 1947 45 15 80 53 45.8 2083 1631 45 14 83 ~ 62 69.0 3115 1940 45 13 78 56 47.6 2256 1729 47 15 79 'd t>1 63 69.4 2962 1637 43 13 76 57 46.3 2078 1618 45 12 77 :;d 65 69.0 3053 1901 44 16 77 58 47.6 2366 1813 50 13 79 H 66 69.0 2938 1829 43 15 '19 59 <&8.5 2400 1620 49 13 79 ~ 67 69.9 2750 1701 39 17 76 60 49.4 2827 2121 57 16 83 t>1 68 69.40 2760 .1706 40 15 77 61 49.0 240~ 1814 49 16 84 Z 69 71.2 3091 1891 43 10 78 63 49.4 2530 1898 51 17 85 >-1 71 72.6 3029 1834 42 11 77 65 50.3 2405 1787 48 10 77 
Ul 72 74.9 2962 1762 40 9 61 67 51.3 2832 2082 55 11 79 73 73.5 2894 1739 39 10 78 69 52.6 2323 1683 44 10 81 >-1 
> 75 73.0 2610 1614 34 15 79 71 63.5 2779 1995 52 15 86 >-1 76 75.3 2890 1713 38 13 81 72 53.5 2525 1613 47 13 84 >-< 77 75.8 2986 1764 39 14 78 75 55.3 2626 1849 47 17 81 0 79 78.9 2914 1682 37 17 78 Z 
November, 1929; Average Outdoor Temp., 3.40 C November, 1929; Average Outdoor Temp., 3.400 C 
83 81.2 3480 1977 43 11 84 76 56.7 2770 1925 49 12 85 
84 61.2 3437 1953 42 10 79 93 68.0 2957 1855 43 16 93 
87 84.8 3648 2023 43 11 95 94 69.9 2856 1766 41 14 90 
90 87.5 3619 1972 41 10 88 95 70.8 2918 1?9l 41 11 90 93 88.0 3619 1966 41 13 78 97 71.7 3206 1954 45 10 102 94 91.2 3456 1840 38 14 80 
Deoember, 1929; Average Outdoor Temp., 1.10 C 95 91.6 3821 2029 42 11 85 97 92.5 39740 2099 ~3 17 85 
99 94.4 ~1I65 2072 42 11 84 108 78.11 ~1~9 1812 40 8 87 
100 94.8 ~6~ 1896 ~ 1~ 80 11~ '80.7 2947 1680 ~7 74 
101 96.7 ~965 2060 41 8 85 12~ 81.7 :5187 1806 ~II ~ 91 
102 97.5 ~'I92 1946 ~9 11 88 125 92.5 ~8~0 202~ 41 ~ 94 
104 100 ~86\l 1964 39 14 81 ).26 88.5 3662 1984 41 3 811 
128 811.8 2981 1601 ~3 ~ 9~ 
December, 1929; Average Outdoor Temp., 1.10C 129 88.5 3086 1672 ~5 4 8~ 
112 106 ~90'l 1915 ~'I 8 79 January, 19~0; Average Outdoor Temp., ,6.7°0 
114 106 4128 2020 39 14 94 
116 105 4147 2039 ~9 14 88 140 99.8 !U~8 2095 41 5 86 
124 115 4~58 2040 ~8 21 84 141 100 4099 2070 41 8 79 
125 112 40~2 1917 36 15 87 142 101 4109 2070 41 11 76 
127 116 4~78 2045 ~ 3 86 143 101 t128 2080 41 5 89 
129 118 4446 2050 38 3 82 144 101 4042 2031 40 4 81 
131 117 42'72 1979 ~7 2 87 149 108 424:5 2051 39 8 88 
132 117 4~73 2029 38 3 78 158 115 4627 2166 40 1 88 
133 119 4512 2072 38 4 75 159 116 4195 1955 36 2 78 
160 118 4502 2071 38 3 83 ?::J January, 1930; Average Outdoor Temp., _6.70 C 164 119 4368 2001 37 5 84 t7l ffl 166 120 473~ 2159 ~9 3 87 t7l 145 129 5088 2229 39 8 84 166 123 4963 2232 40 6 87 !l> 
146 132 5290 2295 40 11 82 167 122 4934 2237 41 6 84 I<' 
147 133 5213 2243 39 5 84 ("'J 
148 1,34 5338 2293 40 4 84 February, 1930; Average Outdoor Temp., OOC ~ 
150 135 4(144 2126 37 4 88 td 151 136 5203 22g 38 5 87 169 124 4301 1929 35 7 85 c::! 152 137 5501 2329 40 8 94 170 125 "!l62 1226 38 10 86 l' 
153 136 5290 2235 38 8 85 171 126 4550 2022 36 8 83 l' 
168 156 6019 2376 39 5 96 172 126 4560 2027 36 'I 81 t7l >oj 
, • 0 173 126 4243 1886 M 8 82 H Februery, 1930; Average Outdoor Temp., 0 C 174 126 4272 1899 34 10 81 Z 
177 130 4714 2059 36 9 83 
...... 
*176 166 7277 2771 44 9 86 178 129 4742 2080 37 8 84 
-f>. 177 167 6816 2582 41 11 91 179 132 4800 2078 36 13 78 W 
183 170 6374 2396 37 12 84 180 131 4570 11187 35 9 '18 
186 177 6816 2497 39 0 88 181 134 4934 2118 37 8 80 
190 177 5242 1927 30 14 84 184 134 4771 2048 36 11 'Ill 191 177 6144 2259 35 15 86 185 134 4157 1784 ~1 11 80 196 182 7200 2599 40 19 86 186 134 4560 1957 34 14 76 198 184 5971 2148 ~2 9 80 189 134 4349 1867 32 18 75 199 ?l62 256? 39 12 84 1110 134 4800 2060 36 12 75 
191 136 «54 1895 3~ 17 74 
*Stert of No. 8 Machine. 1112 1~8 4474 1888 32 17 74 
March, 1930; Average Outdoor Temp., 4.4oC l\l"4 140 4694 1964 ~4 12 73 
200 5299 1893 28 6 80 ~erah. 1930; Average Outdoor Tenp., 4.40 C 
204 6778 2387 35 • 6 81 >-'< 199 143 4771 1971 33 8 75 N 206 193 6912 2417 36 8 78 200 144 4944 2043 ~4 7 74 '.0 207 6854 2397 35 8 80 201 143 5290 2186 37 9 76 213 201 8~90 2873 42 9 81 20~ 144 5136 2114 36 75 217 6278 2128 31 8 77 207 150 4982 2009 3~ 10 73 221 6874 2307 ~3 7 79 
Hol.teln Male H512, born September 17, 1929 Jersey Female #825, born July 1, 1929 
Heat Produotion 
Heat Produotton Cal. tor 24 hr •• Cal. tor 24 hra. Age Wt. Per Per Barn Pulse 
Age lit. Per Per Bern pulse dey" kg •• Total sq.m. kg. temp. rate ...... days kge. Total Sq.m. kg. temp. rate 97 50.8 2789 2061 55 16 76 W 0 38.3 1615 1397 42 98 51.3 2510 1846 49 16 66 0 1 39.0 2141 1835 55 15 81 99 51.7 2150 1573 42 16 70 3 39.5 3077 2619 78 15 100 64.0 2218 1564 41 15 66 4 40.6 3528 2947 86 16 81 101 54.0 2342 1673 43 15 66 :; 42.2 3101 2544 73 18 102 54.4 2362 1679 43 17 74 6 44.9 2938 2326 65 19 86 103 54.4 2650 1883 49 17 70 7 44.0 2352 1883 53 22 82 104 54.4 2654 1886 49 16 71 ~ 8 42.6 2141 1745 50 21 81 106 55.3 2746 1934 50 IS S8 H 9 42.6 2026 1651 48 22 79 107 56.2 3298 3301 59 17 Ul 10 44.5 2102 1674 47 22 109 56.7 2770 1925 49 16 Ul 11 44.0 1862 1491 42 24 113 2549 1779 45 10 72 0 56.2 c:: 12 44.5 1834 1460 41 17 76 114 56.7 2482 1725 44 10 70 ~ 
Ootober, 1929; Average Outd?Or Temp., 13.7°0 115 58.5 2587 1766 44 10 72 H 116 59.0 2957 2010 50 10 ?l 
>-118 56.7 2549 l?71 45 16 66 14 45.4 2131 1678 47 14 79 119 56.2 2558 1785 46 14 68 () 15 45.8 2218 1737 48 15 79 121 57.6 2486 1712 43 l? 70 ~ 16 45.8 2117 1658 46 16 76 122 60.8 2563 1713 42 17 76 H () 17 46.3 2107 1641 46 14 79 c:: 18 47.6 1963 1504 41 14 79 November, 1929; Average Outdoor Temp., 3.40C t"" 19 46.7 1872 1450 40 14 74 ;oj 
20 47.6 1790 1372 38 13 70 123 61.2 2688 1792 44 11 71 c:: 21 48.5 2059 1561 42 14 72 124 62.1 2942 1942 47 10 70 ~ 
23 "49.4 2256 1692 46 15 79 125 62.1 2861 1888 46 10 72 > 24 49.4 2376 1782 48 15 75 126 62.1 2890 1908 47 10 78 t"" 
25 49.0 2251 1698 46 12 73 128 66.7 3197 2029 48 10 69 
trJ 30 51.3 2434 1790 47 15 65 131 67.6 11042 1916 45 10 67 
31 52.6 2515 1822 48 16 78 132 68.0 3168 1987 47 16 76 X 
32 51.7 2486 1819 48 16 75: 133 68.5 3302 2064 48 12 66 "'d 
33 50.8 2400 1774 47 10 72 134 69.4 2808 1742 40 16 64 ttl ~ 37 56.7 2731 1898 48 10 76 136 69.4 3336 2069 48 12 68 H 
39 57.2 2544 1759 44 15 79 137 70.3 3158 1946 46 10 66 ~ 40 57.2 2155 1490 38 13 79 138 70.8 3053 1874 43 12 6e ttl 41 57.6 2866 1974 50 14 74 139 71.2 3240 1982 46 13 67 Z 43 59.0 2438 f657 41 17 71 140 71.7 3014 1837 42 9 70 ;oj 
141 72.6 3259 1973 45 11 67 
November, 19~9; Average OUtdoor Temp., 3.4°0 142 72.6 3168 1918 44 11 66 (j) 
143 74.4 3682 2197 49 8 65 ;oj 
47 59.9 2458 1656 41 11 72 144 73.0 3216 1940 44 5 68 > 61 68.5 2554 1596 37 15 87 147 73.0 2870 1731 39 10 65 ;oj 
62 70.3 2789 1718 40 14 86 148 73.5 2923 1757 40 12 64 >-< 0 63 70.8 2568 1576 36 11 75 149 73.9 3408 2041 46 13 67 Z 64 71.2" 2683 1641 38 14 86 150 74.4 3139 1873 42 9 68 
65 72.6 2611 1581 36 8 79 151 74.4 3134 1870 42 0 71 
68 73.5 3078 1850 42 15 78 " " 152 75.3 2894 1715 38 69 
Deoember", 19211; Average Outdoor Temp., 1.1oC 
Deoember, 1929; Average OUtdoor Temp., 1.10e 
75 79.8 2957 1697 37 10 75 
81 81.7 3110 1762 38 78 153 2842 1696 38 7 69 
84 79.4 2995 1723 38 16 94 154 2736 1632 37 0 70 
87 82.6 3120 1757 38 12 91 155 2890 1719 39 () 73 
89 83.0 3101 1740 37 15 75 156 2702 1607 36 4 70 
91 83.':; 2736 1531 33 3 83 161 2962 1756 39 9 65 
94 87 5 ~e21 1755 ~7 ~ 7& 1&~ 75.~ 2914 l?E7 ~9 1185 5702 
• 65 167 3202 167::1 42 95 65.3 3192 176~ 37 2 175 87 1 ~264 1784 37 6 70 
96 65.~ ~014 1666 ~5 3 68 179 65:7 3205 1767 37 14 56 
January, 1930; Average Outdoor Temp., _6.70C i~~ 67.5 ~~~; m~ ~ i~ ~~ 
i~~ ~~:: ;~:~ i~~~ ~: ; ~~ January, 1930; Average OUtdoor Temp., -6.7 
112 99.8 4138 2095 41 4 .75 185 89.4 2371 1277 27 10 65 
114 108 4445 2159 41 4 84 186 3322 1784 37 14 65 
115 104 4013 1982 38 5 84 190 90.7 3331 1778 37 B 70 
116 102 4138 2066 41 8 86 191 93.9 3331 1745 35 8 59 
117 105 4128 2029 39 8 63 192 92.1 3533 16n 3B 5 65 
121 108 4406 2130 41 3 78 193 93.9 3514 1841 37 8 64 
126 117 4954 2295 42 4 85 194 3005 1570 32 8 53 
130 116 4406 2032 37 3 79 195 3494 1825 37 14 64 
1~2 117 4819 2232 41 5 86 195 94.8 3178 165& 34 14 6~ 
133 118 4733 2163 40 3 79 197 96.2 3648 1885 38 15 64 
° 196 94.4 3437 1796 35 7 65 
February, 1930; Average Outdoor Temp., 0 C 200 ~542 1630 37 8 64 I-M 
202 3274 1688 34 9 68 ".., 
137 125 4934 2203 39 7 86 205 97.1 3408 1752 35 9 65 t>1 
1~8 126 4675 2078 ~7 10 82 204 95.3 3538 1891 38 6 63 gj 
139 123 4589 2057 37 8 84 205 97.1 3514 1807 35 3 66 :>-
140 125 5059 2256 40 7 65 205 93. 0 ~406 1795 37 6 63 >0 
141 124 4598 2062 37 8 85 209 3542 1836 37 5 64 () 
142 124 4723 2116 38 10 65 210 96.6 3370 1737 35 8 62 ill 
145 118 4838 2229 41 9 74 211 97 • 5 3562 1827 37 9 61 
146 134 5059 21?l 3B 6 78 213 100 3466 1751 35 9 65 td 
147 130 4502 1956 35 13 76 214 98.4 3504 1788 36 10 63 c:: 
148 133 4502 1941 34 9 78 ° l' 
149 132 5232 2265 40 8 78 Februe.ry, 1930; Aver_ge Outdoor Temp., 0 l' 
153 135 4752 20~9 35 14 78 t>1 
154 138 4627 1952 54 14 ?8 216 :3466 1769 56 14 65 ::l 
15? 138 4454 1879 32 18 76 216 3695 186? 37 17 75 Z 
159 140 4704 1966 34 17 76 217 100 3494 1765 35 15 65 
160 141 4234 1772 30 l? ?5 218 99.0 3331 1691 34 16 66 ....... 
162 139 4512 1896 32 1~ ?7 220 105 3965 1953 38 10 6? .J:>-
221 103 367? 1639 36 17 6? W 
Jersey Fem_le #625, born July 1, 1929 ~~~ m ~i~~ ~bi~ ~: 1~ ~~ 
Heat Production 230 4282 2089 40 10 65 
Cal. for 24 hr.. 231 107 4205 2051 39 15 65 
Age Wt. Per Per Barn Puls. 232 109 3734 1795 34 15 63 
days kt;.. Total sq . m. kg. temp. rate 234 10? 3659 1882 36 16 65 
85 46.7 2078 1610 44 235 109 3686 1781 34 20 69 
~~ :~:: ~i~~ i~~g !~ ~~ Mar ch, 1930; Average Outdoor Temp., 4.4oC 
88 47.2 2338 1801 50 21 243 3669 1851 35 11 66 
69 46.? 2304 1 ?85 49 22 245 4608 2205 42 9 65 
90 47.6 2309 1769 49 25 247 107 4013 1958 38 12 65 
91 49.0 2208 1665 45 19 ?6 252 4022 1868 35 15 67 
october, 1929; Average Outdoor Telilp., 13.70C ~;i 113 ~~~i ~g~~ ~~ i~ ~~ ....... 
259 118 3629 1672 31 19 60 ~ 92 50.3 2410 1790 48 15 ?2 266 3984 1635 34 15 66 
93 49.9 2304 1719 46 15 70 258 117 3830 1?73 33 12 66 
94 50.3 2520 1672 50 16 70 270 4080 IBn 34 10 68 
95 50.8 2621 1937 52 17 72 272 121 3149 1431 26 15 69 
96 52.2 2726 1985 52 16 
:Jersey Female {l826, born July 16, 1929 Jersey Female #626, born July 16, 1929 
Heat Produotion Beet Produotion 
Cal. tor 24 hr •• Cal. tor 24 hrs. 
Age Vlt . Per Per Barn Pulse Age lit. Per Per Barn Pu1.s 
days kgs. Total kg. temp . rate ...... days kga • . Total sq.m. kg. temp. rate sq.m. W 
69 59.9 2962 1996 49 23 201 l15 3964 1862 35 15 68 N 
70 59 . 0 2926 1990 50 25 202 l13 3302 1556 29 15 67 
71 59.0 2675 1954 49 22 204 l18 3571 1646 30 12 68 
72 59 . 9 2680 1941 46 21 205 115 3907 1826 M 17 65 
"'13 59.9 2699 1954 48 23 208 118 48 36 2229 41 14 66 
74 60.8 2694 1934 48 25 211 120 4474 2043 37 10 69 
75 64.9 3066 1968 48 15 71 214 4646 2112 38 10 70 ~ 215 121 3698 17?2 32 15 66 
Ootober, 1929; Avarage Outdoor Tamp., 13.7° 216 123 3974 1790 32 15 72 H 
218 123 4109 1851 33 20 68 [fJ [fJ 
76 64.9 2990 1927 46 15 70 219 123 4282 1929 35 20 66 0 
78 64. 9 2890 1862 45 15 68 220 38 98 1756 32 20 68 ~ 
79 66.2 2995 1908 45 17 ?2 221 3946 1770 32 18 66 7-' 
80 61).0 3298 2069 49 16 67 225 127 4151 1837 33 13 67 H 
81 68.0 2947 1849 43 16 66 
>-82 68 .0 3101 1945 46 16 76 March, 1930j .ave rage Outdoor Tet:lp. I 4 . 4oC 83 67.1 2942 1660 44 16 74 Cl 
84 69.4 2947 1828 42 15 70 227 4474 1971 35 10 68 ~ 65 69.0 2622 1757 41 15 229 4214 le46 33 10 66 (J 
8~ 70.6 3221 19?? 45 17 70 231 124 4138 1856 33 12 67 ~ 67 71.7 2971 1810 41 17 70 233 126 4090 1802 32 14 67 t-< 
68 72.6 3034 163? 42 17 70 236 4109 16 10 32 15 66 >-l 
69 73.5 3336 2005 45 15 70 241 4301 166 2 33 12 65 ~ 
90 72.6 3250 1967 45 16 70 250 47:.13 2048 36 15 68 7-' 
\II 69.9 3456 2137 49 17 70 252 132 405 1 1?53 31 12 64 > 
093 70.3 3346 2062 46 16 251) 137 5069 2147 37 15 72 t-< 
95 74. 9 3437 2045 46 15 
96 76.7 3466 2034 45 14 tTl 
97 77.1 2746 1606 36 10 75 >: 
98 78.0 3230 1677 41 10 74 '1j 
99 77.1 3432 2007 45 10 76 Holstein Female #594, born Ootober 25, 1929 tIl 
101 73.9 3322 1989 45 14 75 ~ 102 76.2 36?7 2165 48 16 66 ~ 103 76.2 3406 2007 45 14 
105 76.7 3263 1927 43 17 66 Heat Produo tion tIl 
106 81.7 3230 1630 40 17 78 Cel. for 24 hr •• Z 
November, 1929; Average Outdoor Temp., 3.4°C >-:l Age Vlt. Per Per Barn Pulse 
3139 1790 39 11 66 
days kg •• Total 8q.m. kg. temp. rete (fJ 107 60.7 
106 81.7 3322 1662 41 10 66 November, 1929; Average Outdoor Temp. t 3.4oC >-l 
109 61.7 3365 1907 41 10 72 > 
110 62.6 3562 2006 43 10 74 >-:l 10 43.1 ·1464 1166 34 11 66 0 111 83.5 3989 2232 46 10 66 11 44.0 1776 1422 40 10 64 112 84 . 4 3562 1981 42 10 74 16 46.7 2196 1703 47 15 93 Z 113 85.3 3667 2027 43 10 68 27 52.6 2141 1551 41 12 91 114 6 3.0 4027 2260 49 10 71 29 52.2 2216 1615 42 12 8 4 115 64.4 3211 1766 38 10 70 30 53.1 1951 1407 37 10 64 116 8 5 . 7 3710 2045 43 16 78 31 53.5 1960 1421 37 11 82 117 67.1 3465 1904 40 12 68 32 54.9 2520 1763 46 16 60 118 68.0 2933 1593 33 16 69 33 54.4 1954 1369 36 10 78 119 66.9 3635 2072 43 14 70 
120 63.9 3115 1736 37 12 66 December, 1929; Averege Outdoor Temp., l.loe 121 64.4 2885 1605 34 10 72 
122 65.7 3418 1884 40 12 69 37 57 .2 2530 1750 44 
.123 67.1 3312 ~fJ':!.Q. ~.8 !~ 76 5 74 ~ 56.1 1:.558 l754 44 0 7Q 
124 88.5 3182 1724 36 10 76 39 58.1 2582 1771 44 1 78 125 89.4 3370 1815 38 10 69 
126 89.8 3278 1760 37 11 68 42 60.8 2486 1662 41 10 82 
127 90.7 3643 1945 40 7 72 45 60 . 8 2875 1922 47 7 86 
128 90.3 3278 1756 36 3 69 52 64.0 2064 1340 3 2 11 80 
131 87.1 3014 1647 35 1 71 53 64.9 2861 1843 44 15 84 
132 90.3 3134 1679 35 12 68 56 68 . 0 2957 1855 4 3 3 71 
133 89.4 3374 1817 38 10 68 57 68.0 2683 1683 39 3 70 
134 89.4 3442 1854 39 9 68 58 68.0 2582 1620 38 2 71 
135 89 . 8 3264 1753 36 - 2 72 59 70.3 2515 1550 36 3 72 
136 90.7 3470 1853 38 71 60 68.0 2698 1693 40 4 73 
December, 1929; Averege OUtdoor Temp., 1.1oC January J 1930j Average Outdoor Temp., -6. ?oC 
137 3365 1807 37 7 71 71 74.9 3288 1956 44 7 71 
138 3427 1836 38 0 72 72 75.3 3158 1872 42 5 73 
139 3384 1813 37 0 73 75 77.1 3115 1822 40 5 68 
140 3197 1707 35 5 70 77 80.3 3341 1910 42 3 76 
141 2938 1569 32 15 72 79 80.7 3254 1855 40 5 74 
1873 39 11 69 80 83.9 3379 1886 40 8 73 142 3518 90 89.8 3763 2021 42 1 1751 36 12 73 72 143 3298 91 90.7 38ee 144 3571 1891 39 7 72 2076 43 2 73 :::0 94 93.0 3562 1876 145 3398 180.0 37 9 77 38 3 69 t'1 147 92.5 3614 1909 39 18 62 96 99.8 4339 2197 43 5 73 r.n 
150 3571 1876 38 14 65 97 96.6 3965 2044 41 3 73 t'1 
151 3605 1893 39 15 70 :>-
152 93.4 3480 1828 37 '14 69 Februa.ry J 1930; Average Outdoor Temp., OoC ::0 (') 160 101 3677 1848 36 10 66 ~ 161 105 3734 1836 35 11 65 101 98.4 4934 2517 50 7 74 
162 101 3619 1819 36 12 62 102 99.3 5002 2539 50 10 73 to 163 99.8 3734 1891 37 13 68 103 98.9 474.2 2407 48 8 73 
166 3898 1958 39 13 66 104 98.9 3840 1949 39 7 
" 
c: 
167 102 3245 1627 32 14 66 105 99.8 4042 2041 41 8 70 l' l' 106 99.8 4435 2240 44 10 76 t'1 January, 1930; Average Outdoor Temp_j _6.7oC 109 105 4272 2104 41 9 75 ., 
110 109 4234 2045 39 8 72 H 
169 103 3043 1510 29 10 65 111 109 43&8 2110 40 13 76 Z 
170 10~ 3773 18U 35 10 63 112 109 44,26 2138 41 9 73 
>-' 172 3370 1652 32 14 64 113 110 4291 2053 39 8 75 
-l"-173 3514 1728 33 14 68 116 112 4022 1906 36 11 76 W 174 104 3562 1759 34 8 62 117 116 31182 1759 33 11 73 
175 106 3619 1774 34 8 73 118 11& 4867 2264 42 14 78 
176 106 3571 1747 34 6 62 121 116 4646 2161 40 18 74 
180 107 3485 1701 33 10 66 122 116 4435 2063 38 12 76 i81 109 3667 1768 34 14 64 123 116 4435 2063 38 17 72 184 3427 1664 32 6 62 124 118 4406 2030 37 17 73 
186 3408 1632 31 8 n 126 120 4512 2060 38 12 76 187 112 3571 1698 32 9 62 
188 III 3B88 1858 35 5 63 ~8rch, 1930j Average Outdoor Temp •• 4.4oC 
189 112 3475 1652 31 3 65 
190 112 3475 1652 31 8 64 131 126 4714 2095 37 8 73 192 3725 1768 33 10 62 132 125 4944 2207 40 12 73 193 3830 1813 34 5 62 134 125 5462 2447 44 14 72 195 113 3494 1647 31 8 63 139 129 4733 2076 37 10 72 197 115 3821 1789 33 9 66 142 5290 2280 40 12 74 
>-' 198 115 3485 1632 30 10 68 144 134 494.4 2122 37 19 H v> February, 1930; J.verage Outdoor Temp •• oOc 146 138 4982 2102 36 12 76 W 151 5002 2129 37 15 72 
199 3106 l?32 32 13 61 153 138 4810 2030 35 14 72 
200 3821 1186 33 l? 66 155 5338 2215 38 10 70 
134 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Jersey Idale #199~,born October 25, 1929 Holstein Male #~95, born November 5, 1929 
Heat Produotion 
C .. 1. tor 24 hrs. 
Heat Produotion Age lit. Per Per Bun Puls .. Cal. tor 24 bra. days kgs. Total aq.m. kg. temp. rate Age Wt. Per Per Barn Pulse 
days kgs. Total sq.m. kg. temp. rate November, 1929; Average Outdoor Temp., 3.40 C 
~ovember, 1929; Average Outdoor Temp., 3.400 14 47.6 2002 15:34 42 14 
16 48.1 1980 1509 41 17 96 13 21.8 1387 1647 64 12 18 49.4 2009 1507 41 14 86 15 22.7 1286 1493 57 15 99 19 49.9 2076 1549 42 9 89 24 29.0 1382 1297 48 14 91 20 50.8 2119 1566 42 14 83 25 26.3 1315 ·1405 50 12 88 21 50.8 19:34 1429 :18 16 84 27 25.3 1392 1487 53 12 92 22 50.8 18:18 1358 36 10 73 28 27.2 1270 1331 47 9 90 23 51.3 2230 1640 43 14 73 29 27.7 1397 1451 50 9 85 24 54.4 1862 1323 34 8 77 30 28.1 1495 1539 53 12 85 25 51.3 1891 1390 37 -1 74 32 28.1 1169 1203 42 14 78 
33 28.6 1610 1642 55 13 77 December, 1929 ; Average Outdoor Temp., 1.10 35 29.0 1627 1645 55 13 78 
Temp., 1. 1°C 25 53.1 1814 1308 34 5 74 December. 1929; Average Outdoor 28 52.5 1954 1416 37 1 76 
29 55.2 2179 1521 39 1 70 35 30.4 1531 1508 50 5 84 30 52.6 1997 1447 38 3 76 38 30.5 1478 1456 49 -1 84 31 52.5 2026 1468 39 10 74 40 30.4 1478 1455 49 8 78 32 57.2 2107 1457 37 8 74 44 32.7 1518 1531 49 7 84 34 58.1 2290 1571 39 7 70 45 32.7 1589 1503 49 9 88 37 55.8 2251 1577 40 14 72 54 38.5 1819 1568 47 1 84 39 57.2 2266 1567 40 12 68 
January, 1930; Average Outdoor Temp., _5.70C 47 62.5 2179 1433 35 2 76 48 64.4 2232 1444 35 3 70 
69 44.0 2390 1914 54 7 87 49 62.5 2515 1654 40 4 73 
71 46.3 2554 1989 55 8 85 January, 1930; Average Outdoor Temp., _6.7°0 73 47.2 2434 1875 52 5 92 
7'7 49.0 2477 1649 50 5 .n 50 69.9 3005 1858 43 7 74 79 49.4 2505 188b 51 8 89 60 70.8 2755 1691 39 5 71 ro 49.9 2574 1.996 54 3 81 51 71.2 2995 1832 42 8 68 85 52.2 2712 1975 52 8 76 62 7l.7 2942 1793 41 n 69 88 53.5 2626 1885 49 1 76 53 72.6 2549 1543 35 5 71 89 53.1 2544 1834 48 2 74 64 73.5 2650 1593 36 4 72 90 -§3.5 2606 1871 49 3 76 65 75.8 3178 1677 42 4 7<1. 92 54.4 2446 1740 45 3 75 57 75.8 3134 1851 41 5 75 94 58.1 2611 1791 45 5 76 68 77.1 3139 1836 <1.1 8 74 95 59.0 2918 1984 49 3 75 78 83.9 :3427 1912 41 1 '7'7 
'a7 59.9 2779 1873 46 5 86 79 83.5 2955 1660 36 2 '72 
February, 1930; Average Outdoor Temp., oOe 80 88.5 :3610 1956 41 3 71 84 89.4 3581 1928 40 5 76 
85 89.8 3466 1861 39 3 '77 98 60.3 2975 199'7 49 9 88 
February, 1930; Average Outdoor Temp., oOe 09 61.2 3110 2073 51 7 88 
100 61.2 2702 1801 44 10 85 
101 61.2 2'770 1847 45 8 78 89 90.7 3706 1982 U '7 76 
102 61.2 2'741 1827 45 7 79 110 91.6 3702 2017 41 10 78 
103 62.5 2582 1699 41 8 78 III 92.5 3792 2006 41 8 71 
10 4 61.2 3014 2009 49 10 80 112 93.0 3830 2016 41 7 73 
107 62.5 2794 18:18 45 9 '75 113 93.0 34.27 1804 37 8 73 
108 64.4 2813 1815 44 8 78 94 93.4 3658 1925 39 10 73 
109 66.2 2845 1813 43 13 77 97 98.0 :34l.8 1753 35 9 67 
no 57.1 2938 1796 44 9 80 118 105 3763 1854 36 8 71 
111 68.0 2918 1835 43 8 77 99 101 3514 1766 35 13 73 
114 69.4 3326 2066 48 11 78 100 103 :3850 1915 37 9 74 
115 71.7 33:36 2034 47 11 78 101 102 3744 1872 ·37 8 74 
116 71.7 3355 2046 47 14 78 104 104 3734 1849 36 11 73 
119 75.3 3384 2002 45 18 73 105 107 3782 1845 35 11 70 
120 74.9 :3427 2040 46 12 73 106 108 4310 2092 40 14 '13 
121 74.9 3120 1857 42 17 75 109 109 3744 1809 34 18 71 
122 74.9 3350 1994 45 17 76 110 109 4061 1971 38 12 70 
124 76.2 :3494 2055 46 12 75 111 109 4291 2073 39 17 77 
ll2 llO :3754 1805 34 17 76 
March, 1930; Average Outdoor Temp., 4.40C ll4 111 3696 1768 33 12 73 
129 82.5 3519 2033 44 8 73 Maroh, 1930; Average Outdoor Temp., 4.4°9 
130 61.7 3557 2010 58 7 72 
131 83.9 3730 2084 44 9 74 119 117 4138 1916 35 8 71 
133 84.8 3514 1952 41 77 120 117 462'7 2142 40 ;1.2 76 
137 88.0 3922 2132 45 10 75 122 116 4666 2170 40 14 69 
139 88.5 4032 21'79 46 10 77 125 4781 2213 41 15 72 
156 103 4694 2347 46 9 70 127 119 4378 2008 37 10 72 
130 4'742 2136 39 12 71 
132 125 4508 2057 37 19 75 
134 127 4330 1915 :34 12 77 
135 124 4435 1988 36 13 76 
139 4800 2105 37 15 77 
141 132 4483 1940 34 15 77 
143 134 4566 2002 35 10 74 
145 135 4675 1989 34 15 75 
RESEARCH BULLETIN 143 13.'5 
Holotein Female 15g0, born November 11, lng Jersey FOJl1ale 1827. born November 14. 11l2Q 
Beat Produot1on Beat Production 
Cal. tor 24 hre. Cal. tor 24 hra. 
.!.ge lit. Per Per Earn Puleo 
.&<\. lit. Per Per Barn pu1se 
dayo kgB. Total SQ..Me kg. teop. rate days kg •• Total sQ..m. kg. temp. rate 
November, 1020; Average. Outdoor Temp •• 3.4oC November, lQ211; A."ferage Outdoor TelD:}:lo. :3.~.oC 
18 46.3 1920 1495 41 12 11 27.2 13g7 146~ 51 12 ee 
19 46.3 lH9 1518 42 10 77 13 27.2 1483 1554 55 15 82 
Deoember, 19Z0j Average Outdoor Temp., l.loC 14 29.0 1452 1468 50 11 840 15 29.9 1334 1325 45 12 85 
10 30.4 1406 1385 46 12 
20 46.7 1872 1450 40 5 62 
21 47.2 1814 1398 36 0 64 December, 1929; Average Outdoor Temp., 1.10C 
22 47.2 1956 1508 41 1 66 
23 48.1 2064 1573 43 4 19 27.7 1253 1301 45 1 60 
24 48.5 201£13 1587 43 8 85 20 27.7 1354 1406 49 4 102 
26 46.5 2005 1521 41 8 90 22 27.7 1354 1406 49 9 94 
28 qg.4 1901 1426 38 6 90 23 31.8 1502 1444 47 8 90 
31 52.2 2078 1513 40 14 90 25 29.0 1320 13M 46 7 90 
32 51.7 2208 1615 43 12 90 27 28.6 1435 1463 50 12 100 
33 52.5 2016 1461 36 12 86 34 29.9 1464 1404 49 3 62 
41 07.2 2164 1510 36 3 86 36 :ll.3 1065 1516 50 3 84 
43 56.2 2255 1561 40 4 74 36 33.1 1397 1312 42 3 
January) 1930; Average Outcloor Temp't -6.7oC J'anue.ry, 1930j .A.verage Outdoor Temp., _6.,°0 
53 62.6 2645 1739 42 7 76 50 36.3 1723 1037 47 7 6:5 
55 64.4 2602 1683 40 11 76 51 35.7 1973 1748 54 5 ee 
57 54.4 2C69 1726 41 5 79 53 36.7 1982 1756 54 11 85 
58 64.4 2333 1509 36 4 75 55 38.6 2069 1764 04 4 62 
50 56.2 2717 1731 41 4 62 56 40.4 2000 1723 01 5 gO 
51 67.1 2698 1705 40 0 61 50 39.9 1967 1661 50 6 92 
62 69.0 2746 1710 40 8 77 65 43 .. 1 2251 1624 52 -3 9:5 
63 69.9 2506 1550 36 8 77 73 46.3 2390 1651 52 3 76 
57 72.6 2615 1584 36 3 78 75 50.8 2342 1731 46 5 80 
72 75.Zl 2760 1636 37 1 75 77 48.5 2496 1892 51 6 9:5 
73 77.1 2856 1670 37 2 76 76 47.6 2410 1647 51 6 79 
76 83.9 3048 1701 36 3 74 
76 ,84.4 3125 17:08 37 5 77 OoC 79 81.7 3264 1849 40 3 75 February. 19~O; Avere.ge Outdoor Temp., 
80 82.5 3300 1889 41 6 83 
February, H~:30; Average Outdoor Temp. " oOe 80 48.5 2424 1835 50 7 87 61 48.5 2294 1738 47 10 8~ 
62 48.5 2203 1559 45 8 76 
62 63.g 337g 1888 40 9 62 63 49.4 2270 1707 45 7 78 
83 83.9 3422 1912 41 7 62 84 49.4 2251 1692 45 6 
84 83.5 3254 1823 39 10 60 65 46.5 2174 1647 45 10 75 
85 66.2 3053 1577 35 6 60 88 50.8 2179 1614 43 9 75 
85 85.6 3516 1933 41 7 78 89 52.2 2054 1499 39 8 76 
67 67.1 3341 1826 38 6 81 90 53.1 2314 1665 44 13 74 
B8 67.1 3456 1894 40 10 82 91 52.2 2347 1713 45 9 75 
91 91.5 3345 1780 37 9 80 92 53.5 2326 1675 44 8 76 
92 92.1 3888 2057 42 8 84 95 54.9 2491 1767 45 11 74. 
93 92.1 3516 1851 38 13 78 95 56.7 2434 1690 43 11 75 
94 93.0 3523 1854 36 9 74 97 56.7 2568 1783 45 14 76 
95 93.0 3585 1887 39 8 77 100 58.1 2760 1890 48 18 77 
99 97.5 3874 1987 40 11 74 101 56.5 2530 1733 43 12 74 
100 97.5 3874 1987 40 14 74 102 5g.0 2304 1567 39 17 76 
103 99.6 3994 2017 40 18 74 103 57.2 2491 1716 44 17 78 
106 102 3945 1973 39 17 78 105 59.0 2381 1620 40 12 72> 
106 104 4042 2001 39 12 74 
4.40C 
Maroh, 1930; Average Outdoor Temp., 4.40 C 
¥a.rch, 1930; Average Outdoor Terllp .. , 
110 63.5 2702 1756 43 8 75 
114 109 3610 1744 33 7 73 111 63.0 2674 1748 42 7 72> 
115 111 4116 1961 37 9 77 114 66.7 2976 1884 45 ' 73 
117 111 4022 1915 36 74 120 57.1 3187 2017 47 10 75 
121 113 4560 2150 40 ~O 75 130 73.5 3197 1926 43 13 76 
126 119 4406 2021 37 19 83 132 3276 1940 44 7 84 
128 116 4445 2048 36 10 75 136 78.9 3562 2059 45 10 80 
130 117 4474 2071 36 13 77 
133 4397 2016 37 15 81 
135 l23 3888 1701 32 15 
137 4042 1796 32 10 72 
Bo1ste1n Pemele #59?, born November 22, 1929 Guernsey Femele #428, born December 1, 1929 
Beat Product10n 
Cal. tor 24 hrs. 
Beat Produot10n Age lit; Per Per Barn Pulee ....... 
Cel. tor 24 hra . days kga. Total sq.m. kg. temp. rate W 
Age lit. Per Per Barn Pulse &9 50.8 2630 1948 52 10 82 0\ 
days kga. Total sq.m. kg. temp. rate 71 51.3 2746 2019 54 9 86 
February, 1930; Average Outdoor Temp., OOC 
72 51.3 2606 1916 51 8 82 
73 52.6 2611 1692 50 14 60 
74 53.5 2890 2079 54 9 80 
72 55.3 2486 1736 47 7 92 75 M.O 2462 1759 46 9 80 
73 55.3 2395 1667. 43 10 69 76 52·3 2606 1835 47 5 87 ~ 74 56.7 2347 1630 41 6 78 ui70 H 75 57.6 2424 1672 42 7 77 78 56.2 2674 48 12 60 (fJ 
2410 1662 42 6 75 79 56.2 2568 1796 46 11 85 
(fJ 
76 57.6 0 
77 56.7 2520 1750 44 10 76 60 56.7 2611 1813 46 13 80 C! 
60 60.8 2438 1625 40 9 84 82 57.2 2760 1903 46 15 79 ~ 
81 61.7 2659 17&1 43 8 81 83 58.1 262& 1799 45 16 79 H 
82 61.2 2453 1635 40 13 79 84 59.4 2683 1813 45 13 78 
84 63.5 2549 1666 40 6 70 85 59.4 2866 1936 48 16 80 >-
67 63.5 2722 1779 43 11 74 88 59.4 2568 1735 43 11 74 Cl 
88 69.4 2707 1661 39 11 76 ~ H 
89 66.0 2909 1830 43 14 75 Maroh, 1930; Average Outdoor Temp., 4.40C () 
92 68.0 2707 1703 40 18 75 C! 
93 68.0 2616 1645 38 12 73. 95 64.9 2789 1799 43 9 82 l"" 
94 68.0 2736 1721 40 17 75 101 66.2 2na 1859 44 10 86 >-l 
95 &9.9 2554 1577 37 17 69 103 68.0 3221 2026 47 10 82 C! ~ 
97 70.3 2443 1508 35 12 74 113 73.9 3166 1697 43 13 76 > 115 74.9 3494 2060 47 7 76 l"" 
March, 1930; Average Outdoor Temp . , 4.40C 119 79.4 3691 2121 46 10 76 
120 79.4 3720 2138 47 9 76 r:J 
102 75.3 2952 1747 39 8 76 :>: 
103 74.9 2947 1754 39 7 72 "0 
112 80.7 3475 1986 43 10 73 t71 
124 69.4 3706 1992 41 7 78 ~ H 
126 91.6 4320 2298 47 10 76 Jersey Female #828, born December 14, 1929 ~ 
November, 1929; Average OUtdoor Temp., ~.400 t71 Z 
1 1313 1294 4~ 1:1 90 Heat Product1on 
>-l 
30.4 Cal. tor- 24 hrs. 
II ~1.8 15~& 1477 48 11 80 Age \'It. Per Per Barn Pulse (f) 7 ~1.8 1596 1535 50 1~ 7& >-l 
8 ~1.6 1555 1495 49 8 89 days kge. Total eq.m. kg. temp. rate > 
Deoember, 1929; Average Outdoor Temp., 1.1oC December, 1929; Average Outdoor Temp., 1.1°0 
>-l 
H 
0 
90 0 26.~ 11~5 1212 43 14 
Z 
9 ~2.7 1346 1273 41 5 1 26.3 1445 1543 55 12 120 
10 ~3.1 1450 1362 44 0 69 4 27.7 1733 1800 63 0 140 
13 ~5.8 1690 1516 47 6 92 5 26.3 1646 1974 70 3 114 17 M.5 1603 1472 4& 6 96 
20 35.8 1685 1514 47 14 98 January, 1930 ; Average Outdoor Temp., _&.7°0 
21 35.4 1661 1503 .:7 12 98 
22 35.4 161~ 1460 46 12 96 18 27.2 1550 1640 57 11 78 
26 36.7 1766 1582 49 ~ 96 19. 27.7 1296 1346 47 7 77 
27 ~6.7 1728 1531 47 0 90 20 28.6 1~49 l~q& 47 5 82 
28 36.7 1622 1437 H ~ 90 22 26.1 1320 1358 47 11 86 
25 29.5 1354 1~57 4& .~ 90 
.ranuary, 1930; Average Outdoor Temp., _6.70C 27 29.9 1416 1406 ~ 5 88 31 32.2 1238 1181 5 88 
42 39.5 1502 1278 38 J/ 82" 32 30.8 1176 1150 38 1 80 
43 39.0 1531 1312 39 5 89 33 32.2 1258 1200 39 2 71 
45 39.0 1858 1592 48 11 77 54 33.1 1397 1312 42 -1 80 
46 41.3 1790 1485 43 5 83 :50 33.6 1392 1297 42 4 92 
47 42.2 1882 1544 45 4 75 40 33.6 1464 1364 44 3 84 
49 44.0 1858 1488 42 4 89 41 33.6 1392 1297 41 5 88 
51 44.5 1882 1498 42 8 n 44 35.8 1632 1466 46 5 79 
56 46.7 2222 1121 48 3 89 46 36.3 1694 1511 47 6 86 
67 52.6 2290 1659 44 5 87 47 35.8 1709 1535 48 7 86 
70 54.4 2323 1651 43 6 88 
Guernsey Female #428. born Deoember 1, 1929 
February. 1930; Average OUtdoor Temp •• OOC 
48 36.3 1680 1500 46 9 76 
50 36.7 1867 1652 51 11 80 
Beat Production 51 37.7 1738 1525 46 9 78 
Cal. for 24 bra. 52 38.6 1694 1460 44 7 87 
Age Wt. Per Per Barn Pulse 53 37.7 1723 1511 46 8 80 
days kgs. Total sq.m. kg. temp. rete 54 37.7 1954 1714 52 10 82 ?::1 
Deb ember , 1929; Average Outdoor Temp., 1.lOe 
55 38.6 1872 1642 48 10 86 
57 39.0 1886 1612 48 9 84 M · 
58 39.5 192f> 1645 49 8 84 (f) M 
0 29.9 1238 1229 41 59 39.5 1934 1653 409 13 82 )-
10 :51.3 1402 1359 45 18 116 60 39.9 2050 1737 51 9 80 :>;j 
11 31.B . 1502 1444 47 14 104 at 40.8 1877 1564 46 9 B2 () 
13 32.7 1536 1453 47 12 98 62 41.3 U74 IB12 53 4 B2 ~ 
15 32.2 1507 1438 47 11 90 64 42.2 2050 16BO 49 12 78 
16 32.2 1589 1516 49 11 92 to 
21 34.5 1690 1552 49 3 92 65 42.6 1738 1413 41 11 82 c: 
January. 1930; Average Outdoor Temp., _6.7oC 
66 43.1 2218 1803 51 14 82 t"' 
6B 43.1 1901 1545 U 15 88 t"' 
69 43.5 2242 1808 52 18 88 M 
32 35.B 1262 1134 35 11 88 70 U.5 2174 1?25 49 13 84 o-'J 
33 35.8 1637 1471 46 82 71 44.5 1954 1551 44 16 7B 
H 
7 Z 
34 36.7 15B9 1407 43 5 78 72 44.5 1694 1344 38 IB 80 
36 :50.7 1766 1564 48 11 86 73 45.4 1906 1501 42 13 7B ...... 
37 36.7 1666 1476 45 6 ?8 ?4 45.4 2016 1587 44 11 76 oj>. 
3B 37.? 1685 149.3 45 3 78 W 
39 38.1 1858 1613 49 2 79 Marob, 1930; Average Outdoor Temp •• 4:.4oC 
40 -39.0 1867 1600 48 3 74 
41 39.0 1790 1534 46 5 82 76 46.3 207B 1623 45 9 74 
43 39.0 1728 1481 H B B6 ?? 47.6 2002 1528 42 3 72 
44 40.4 1646 1363 41 B 96 ?8 48.1 186? 1425 39 5 ?5 
45 41.3 !078 1124 50 5 88 80 49.0 2165 1628 44 10 74 
47 40.8 1963 1640 48 2 80 81 49.4 2136 1606 43 9 70 
50 43.5 IB91 1524 43 4 B4 83 49.4 21B9 1646 44 10 72 
53 43.5 2083 167B 4B 3 84 85 49.0 1925 1447 39 12 72 
54 39.5 19B7 1691 50 3 80 B6 48.1 2002 152B 42 11 72 
60 47.2 M29 1871 51 6 82 BB 50.3 1968 1458 39 15 74 
90 49.9 2270 1694 'If> 10 74 
February, 1930; Average outdoor Temp •• OoC 93 49.0 1925 144? 39 11 70 
95 52.6 25 10 1819 48 9 ?O 
82 48.1 2438 1861 H 9 84 97 53.1 21?9 156B 41 9 ?O ...... 
64 48.1 2443 1865 51 11 84 100 55.8 2582 1806 46 8 68 W 
65 49.9 2371 176~ 4B 8 86 102 55.B 2390 1671 43 76 
,~ 
6t\ 50.3 2654 1966 53 8 82 
67 50.8 2654 1968 52 B B4 
68 49.~ 2688 1991 54 10 84 
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Holstein Female 1599 . horn Deoember 16 . 1929 Jersey Female 1829. born Deoember 29. 1~2$ 
Beat Pro~uct1on Heat Production 
Cal. tor 24 hre. Cel. ror 24 bre. 
.&8. lit. Per Per Bern Pulse .I.ge lit. Per Per Barn Pul •• 
days kgll. Totel aq.m. kg . temp . rato days kga. Total sq..m. kg. tomp. rato 
Deoember, 1929; Average Outdoor Temp .. l . loC January. 1930j Average Outdoor Temp. t -e.'7°C 
0 ~6.3 1800 1605 ~o 10 31.3 1728 1674 ~5 3 110 
1 35 . 3 1699 1516 47 10 132 11 31.8 1714 1648 54 3 96 
2 36.7 1829 1620 50 3 104 12 32 . 2 1368 1305 42 4 90 
3 38. 6 19~8 1688 51 0 115 13 3~ .5 1382 1288 41 5 96 
6 ~ ... 1829 1547 46 3 8. 15 32,2 1305 1 24.6 41 8 78 
18 33.6 1353 1 270 41 8 88 17 33.6 1474 1 374 44 4 78 
JaDuary. 1930 ; Average Outdoor Temp., _6.7oC 18 32.2 1157 1104 36 1 88 
19 33.1 1430 1 343 43 2 78 
17 41.3 1661 1378 40 11 74 20 33.6 1541 1436 46 - 1 84 
19 41.3 1526 1265 37 5 76 22 33 . 6 1618 1508 48 4 88 
21 41. ? 1728 1426 41 11 82 25 33.1 1613 1515 49 4 86 
22 4l. 7 1637 1351 39 6 74 27 34.5 1680 1543 49 5 88 
23 42.2 1435 1177 34 3 74 30 34 . 0 1541 1425 45 5 88 
24 44 . 9 1766 1398 39 3 74 31 34 . 9 1709 1558 49 4 88 
25 44.0 1775 1422 40 ~ 72 32 34.9 1752 1597 50 5 88 
25 45.4 1733 1355 38 5 74 
28 45.8 1771 1387 39 8 72 February, 1930; Average Outdoor Temp •• OoC 
29 47 .2 1906 1466 40 8 78 
30 47.2 1728 1331 37 4 75 34 35.8 1992 1 795 56 9 78 
31 46 . 7 1766 1356 3e 1 75 36 35.4 19S2 1785 56 11 78 
32 48.1 1872 1427 39 3 77 37 35.4 2083 1877 59 9 80 
33 49.4 1853 1390 38 -1 72 38 35.8 1742 1569 49 7 79 
35 50 . 3 1546 1149 31 4 7. 39 35.8 200e 1807 56 8 79 
38 51.3 2054 1510 40 2 72 40 35 . 8 2040 1838 57 10 80 
39 52.2 1685 1374 35 3 70 41 35.4 1978 1782 55 10 82 
40 52 . 6 1963 1422 37 5 78 43 36 .3 2256 2023 52 10 94 
45 55 . 3 2064 1454 37 5 87 
" 
35.3 1949 1740 54 8 86 45 3e.7 2131 1680 58 1~ 80 
February, 19.:30; Average Outdoor Temp •• OoC 46 38.6 1988 1597 51 9 62 47 37.7 1978 1735 52 9 82 
47 56.7 2472 1717 .. 9 75 50 39.5 2165 1850 55 12 82 
49 58.1 2477 1597 43 10 77 51 39.5 2213 1891 56 II 86 
51 59 . 0 2266 1541 38 7 77 52 39.5 2016 1723 51 14 66 
52 60 . 3 2390 150. 00 10 74 54 40.8 2102 1752 52 15 60 
55 5l.2 2246 1497 37 8 75 55 40.6 2198 1832 5' 16 90 
58 56 . ? 2347 1530 41 9 71 56 39.9 2174 1842 54 1 3 82 
59 62 . 6 2328 H;32 37 8 72 57 40.8 2198 1832 54 16 84 
·54 '70.8 2563 1572 35 14 72 58 40.4 252 .. 2118 e2 17 80 
57 67.1 2693 1704 40 16 7(, 59 40.8 2184 1820 54 13 82 
69 58 . 0 2419 1521 36 17 73 50 41.3 1987 1650 48 12 78 
b.<arch, 1930; Average Outdoor Temp., 4.4oC Uarc h , 1930; Average Outdoor Temp., 
0 
4 . 4 C 
77 72.6 25 49 1545 3 5 8 75 52 2467 2005 57 9 82 
78 72.6 3005 1621 41 7 79 63 43.1 1901 1~46 44 4 80 
79 'i4.9 2986 1777 40 9 61 55 43.5 2491 2009 57 9 85 
85 78 .9 3158 1825 40 10 8. 57 43 .1 2309 1677 54 9 78 
87 79. 4 3158 1821 40 10 76 69 43.5 2371 1912 55 10 70 
97 67.1 3614 1775 41 13 56 71 43.5 1925 1552 44 12 58 
99 88 . 0 3125 16 98 36 70 74 44.0 1886 1509 43 15 60 
10. 91.2 j773 2007 41 72 76 44.5 2002 1589 45 10 75 79 46.3 2255 1753 49 11 56 
Holstein Male 1i 575, born December 28 . 1929 81 47 .6 1992 1521 42 9 74 68 52.6 2405 1743 45 7 7. 
January. 1930; Average Outd.oor Temp., _6.70C 
9 45.8 Z131 1659 .7 11 92 
11 46 .7 1800 1:394 39 3 96 
12 47 . 6 1694 1298 36 3 88 
14 48 . 1 2184 1665 45 5 98 
17 4'7.2 1905 1468 .0 8 104 
18 47.6 1800 1379 38 4 eo 
19 47.2 2069 159. 44 1 65 
20 47 . 6 2218 1700 47 3 95 
21 47.6 2208 1692 45 -2 90 
23 47 . 2 2078 1501 44 • 90 
26 48 . 1 1962 1511 41 2 88 
0 
February . 113:30; A.verage Outdoor Temp., 0 C 
36 51.7 2510 1832 49 7 85 
38 52.2 2458 179. .7 8 84 
40 54.4 2309 1638 42 8 7. 
45 05.2 2338 1635 42 8 8~ 
57 51.2 2750 1833 45 12 85 
March, l(nO; Average OutC1oor Temp ... 0 4.4 C 
70 68.0 2755 1733 41 78 
92 78.9 4008 2317 51 10 75 
93 ?8.9 4003 2314 51 9 76 
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lIo10te1n Female 1600, born January 10, 1930 Js:raey Fema.le #831, born J'eb.rua.ry 1, 1930 
Heat Prodnc'1on 
Beat Produot1011 Cal. tor 24 hr •• 
Cal. tor 2~ hr •• 
Pu1s. 
Age Wt. Per Per Barn Pulse 
./.go .,. Per Per Barn days kg •• Total sq.m. kg. 'emp. rate 
day. kga. Total sq.mOo kg. temp. rate 20 32.V 1560 H72 48 15 96 
January t 1950~ Average OUtdoor Temp .. J -5.70C 21 31.8 1507 1449 47 16 9~ 22 32.7 1541 1454- 47 13 96 
0 38.1 1531 1329 40 7 93 
23 37.7 1541 1352 41 17 88 
7 :59.0 1723 1476 44 2 120 24 31.3 1651 1503 53 17 102 
8 39.9 1512 1279 38 -1 98 
25 31.8 1464 1408 46 11 90 
10 40.4 1704 1432 42 5 98 
26 32.2 1493 1422 46 13 96 
13 42.6 1968 1604 46 :; 98 4.4oC H. 42.2 1882 15U 45 3 104 March, 1930; Average Outdoor Temp., 
15 41.3 1896 1573 46 5 84 
18 41.3 1843 1529 45 5 92 28 32.7 1486 1404 46 9 90 
19 42.2 1877 1540 44 4 84 30 34.5 1493 1370 43 5 90 
20 42.6 2030 1654 46 6 81 31 34.5 1675 1537 49 9 86 
21 42.2 2203 1807 52 7 90 32 34.9 1584 1440 45 10 80 33 34.9 1718 1562 49 9 82 
Yebruary. 1930j Average Outdoor Temp •• oOe 35 35.4 1810 1631 51 10 82 37 35.8 1594 1436 45 12 76 
22 43.1 2016 1639 47 7 86 38 35.3 1550 1384 43 11 82 
24 43.5 2246 1611 52 11 88 40 35.4 1872 1686 53 15 88 
25 H.O 2064 1651 47 9 82 42 38.1 1800 1192 47 10 78 
26 44.0 1930 1544 44 7 84 47 38.6 1934 1667 50 9 86 
27 43.5 2112 1703 49 8 88 49 39.9 1925 1631 48 9 78 
28 43.5 1949 1572 45 10 88 52 41.7 1963 1622 47 9 78 
29 43.5 1891 1525 43 10 89 54 41.3 2112 1746 51 74 
31 43.5 2021 1830 48 9 92 
32 44.0 lQ68 1574 45 8 84 
33 43.5 1872 1510 43 13 84 
M 44.5 2198 17H 49 9 94 
35 44.9 2486 1973 55 8 92 
36 43.5 2251 1823 52 4 84 
38 45.8 2136 1569 47 12 78 
39 46.3 2222 1736 48 11 92 
40 46.3 2251 1759 49 14 78 
42 48.1 1997 1524 42 15 84 
43 48.5 2304 1745 48 18 82 Holstein Female #601, born Februe.ry 5, 19:3c) 
44 48.5 2323 1760 48 13 86 
45 49.0 2174 1635 44 17 86 
48 48.1 2045 1561 43 17 85 
47 4Q.0 2294 1725 47 12 78 Heat Production 
48 48.1 1901 1451 40 11 82 Cal. tor 24 hrs. 
March, 1930; AveraGe Outdoor Temp. t 4.4 0C J.go 
Wt. Per Per Barn Pula. 
days kgo. Total eq.m. kg. temp. rate 
50 48.1 223? 1708 47 9 86 February, 19:;'0; Average Outdoor Temp. ,oDe 51 49.0 1934 1454 39 3 76 
52 49.4 £242 1686 45 5 75 1 36.3 2453 2190 68 8 1:32 5~ 50.3 21~O IM!3 43 9 86 2 37.7 2078 1823 55 10 143 55 50.8 1666 1234 33 9 84 3 37.7 2246 1970 60 10 138 57 53.1 2448 1761 48 10 83 6 39.0 2030 1735 52 8 132 61 53.1 Z261 1627 43 10 88 7 38.5 2246 1936 58 13 122 63 53.5 2194 1578 41 10 85 8 38.6 2054 17?l 53 9 122 75 61.7 2669 1768 43 7 74 9 39.5 2280 1949 58 8 99 
10 3Q.9 2170 1839 54 5 89 
12 40.8 1872 1560 46 12 98 
Jersey Female #831, born February 1, 1930 13 40.4 1930 1622 48 11 98 
14 39.5 1834 1568 46 14 92 
15 39.5 2592 2215 66 15 78 
16 40.8 2059 1716 50 15 94 
Beat Production 18 42.2 1944 1593 48 13 99 
Cal. tor 24 hr •• 19 43.1 2026 1647 47 17 90 
Age lit. Per Per Barn Pula. 20 42.5 2131 1733 50 17 92 
day. kg •• Total IIq.m. kg. temp. rete 21 43.1 2098 1706 49 12 82 
February, 1930; Average Outdoor Temp. ,oDe March, 19:.>0; Average Outdoor Terofl. I 4.4°(; 
2 30.8 2040 2000 66 11 130 24 44.5 2453 1947 55 9 79 
3 32.2 2189 2085 68 9 146 25 46.3 1862 1455 40 4 89 
6 34.0 2016 1867 59 11 132 26 45.4 2390 1882 53 5 88 
7 32.7 1805 1703 55 10 124 28 46.3 2352 1638 51 9 80 
9 32.7 1694 1598 52 10 29 46.7 2554 1980 55 9 76 
10 30.8 1795 1780 58 8 112 31 47.6 2414 1843 51 10 75 
11 31.3 15H 1548 51 13 128 33 48.5 2117 1604 44 12 74 
12 :ll.8 1762 1694 55 9 102 34 49.4 2275 1711 46 11 81 
13 31.8 1531 1472 48 8 108 36 51.7 2467 1801 48 13 82 
16 32.7 1502 1417 46 12 92 41 52.2 2419 1766 46 12 74 
17 32.2 1565 1490 48 11 96 43 54.0 2424 1731 45 9 76 
18 32.2 1724 1642 54 14 96 45 54.9 2569 1893 49 9 75 
19 32.2 1752 1869 54 15 92 
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II. BEEF. CATTLE 
MANAGEMENT 
The beef calves ranged in age from birth to three months when they 
were started on the test. The calves nursed their mothers twice daily 
and received their grain ration and hay immediately after nursing. They 
had access to a large dry lot during the day time. 
The Hereford heifers received a grain ration consisting of 300 pounds 
cracked No.2 mixed corn, 200 pounds No.3 oats, 100 pounds standard 
wheat bran and 75 pounds pea size cottonseed meal (43 per cent protein). 
They received a liberal allowance of clover and timothy mixed hay. No 
accurate record was kept of the individual feed consumption of each 
heifers as these heifers were fed with a number of heifers of similar age. 
The Hereford steers received the same ration as the heifers until they 
were four tv five months old. The grain mixture was then changed gradu-
ally to 1200 pounds cracked No.2 mixed corn, 300 pounds No.3 oats, 
100 pounds standard wheat bran and 200 pounds pea size cottonseed 
meal (43 per cent protein). 
The Hereford steers were fed a liberal allowance of this grain mix-
ture and a limited allowance of mixed clover and timothy hay. 
Shorthorn Steer No. 901 and Hereford steer No. 901 were handled 
the same as the Hereford heifers until they were 12 months old. 
The Hereford steers were full fed so that they fattened enough to 
make acceptable choice beef carcasses at twelve months of age. The 
Hereford heifers were handled so that they made growth enough for 
breeding heifers. Shorthorn steer No. 901 and Hereford steer No. 901 
were fed liberally enough to make good growth but not enough to fatten 
during the first twelve months . 
. All of the bull calves were castrated when they were three to four 
months old. 
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ENERGY METABOLISM 
aererc;.rd steer d80S. bon Ootober " 1928 Her·et'ord Steer liOO6, 'born Ootober ", 1926 
Castrated at Three Monthe. Castrated at Three .t4onthe~ 
Beat Produot1oD. 
Cel. ror 2.4 MS. Beat Production 
48" .,. Per Per 
Cel. 'for 24 hre ~ 
clay. Jca8. Tohl 8Q. m... lee· olga 
w,. Per Per Barn FUllle 
99 6~.5 2904 2J.85 46 days k.ga. Total 8Q.m. kg. temp. rate 
100 65.8 2794 2051 ~ 405 308 8400 2614 27 9 96 
10e 65.2 2M1l 1873 38 407 310 nOl 2817 29 8 78 
108 67.1 2577 1880 38 410 311 9043 2704 29 5 
llO 68.9 5O~1 217? 44 414 311 670" 2332 28 ? 98 
ll4 '11.'1 Sl~7 2205 44 41~ 308 7498 2022 24 8 85 
ll5 74.4 5221 Z2l8 43 
125 75.2 3473 2360 46 December, 1929; Average Outdoor Temp •• 1 .. 1 
122 81.6 3286 2148 40 S 
1SO 7B.9 3382 2253 43 426 319 8275 2521 26 12 72 
1:1? 88.0 3216 201B 3? 430 322 8515 25B1 26 13 71 
139 88.9 3240 2020 36 431 320 8659 2634 27 15 75 
U.40 92.5 3953 2409 43 433 322 7824- 2372 24 12 ?7 
151 95.5 5706 2222 39 435 320 B525 2593 27 11 72 
155 95.:1 5?5O 2256 39 
156 98.9 5734 2193 38 (Stert of No. e macb1ne) 
164 101 59.0 2008 39 
170 l06 4:143 2~9 40 436 321 6815 2071 21 12 72 
815 1M 5567 2556 36 43B 322 
220 161 594? 2662 37 8122 2462 25 0 
72 
222 162 5646 2609 55 439 322 
7949 2410 25 0 78 
82' 166 5746 2525 35 
447 323 7027 2127 22 6 72 
= 170 ~ 2536 34 
448 319 6490 191" 20 5 e6 
259 ne 5608 2469 33 
450 327 6317 1900 1. 8 ?2 
241 177 6096 2!;Ell 34 January, 1930i Average Outdoor Temp •• _6.'7° 
248 J.81 6000 2508 33 
275 197 5050 2017 2& 452 328 
277 201 5184 2044 2& 
6259 1877 19 9 74 
279 201 5556 212? 28 
453 328 5894 1767 18 5 70 
283 202 5386 2118 27 
454 329 4:800 1437 15 7 69 
284 20& 5040 19&0 2. 
456 328 6586 1978 20 11 72 
286 207 5338 2074, 2& 
460 333 1469 2222 22 0 72 
288 210 5702 2i98 27 
461 333 7277 2165 22 3 72 
~~8 ~gg 5530 m~ 2. 
464 338 6432 1899 19 6 72 
5"24- 2. 465 338 6701 HI77 20 0 72 
292 210 5309 2041 25 475 345 SeQ:3 2011 20 1 72 
293 209 5213 2013 25 479 :145 737:) 2151 21 0 70 
295 210 5299 2041 25 
2i1e 211 5se8 2139 26 February. 1930: Average Outdoor Temp. t OoC 
299 2H 59U 2253 28 485 303 216 5086 2297 26 348 7142 2070 21 7 68 48& 343 5894 1723 17 7 72 
3040 220 6000 2251 27 487 348 7565 1293 22 6 72 
305 216 6019 2283 28 488 347 8045 2339 23 8 66 
307 226 6173 2291 27 489 3.9 7296 2115 21 6 63 
309 220 5885 2211 27 491 349 541.4 1569 15 5 62 
315 231 6010 2195 26 492 348 1118 2244 22 5 66 
:117 232 6432 2Ml '28 Bern Pu1ee 493 :'-'.8 5626 1635 16 9 60 
32~ 236 6756 2428 28 tem.p. rete 494 349 6816 1910 20 8 64 
Me 247 6518 2291 25 500 354 5722 1644 16 10 63 
301.1 247 ?555 2662 31 18 501 354 5299 1523 15 12 60 
344 245 .603 2687 31 20 502 348 4404 1291 13 13 60 
M5 246 7135 2615 29 17 503 349 6163 1786 18 15 62 
349 247 ?536 &102 2>1 17 505 344 6528 1909 19 15 60 
:1M 262 .99. 2720 ~o 21 506 346 650~ 1926 19 17 68 
2155 255 8004 2727 30 24 ~07 349 8064 2337 23 11 50 509 347 7853 228:3 23 10 66 
Ootober, 192e; J,.vore.ge Outdoor Temp •• 13 •• oC 
~O 25Q 6269 2104 23 19 09 
° lIel 270 5942 1969 22 18 79 Marcu, 1930; Average Outdoor Temp_ f '4.4 C 
2170 285 8237 20.4 29 16 81 
:172 28' 8698 2830 31 U 74 510 351 55:30 1598 16 
., 72 
:I'lI 285 8688 28~1 ~1 15 77 512 358 7296 2085 20 2 
70 
374 279 8074 2655 29 16 64 513 363 ?"2~6 2067 20 5 64 
279 295 7910 2519 27 12 74 514 359 8102 2:308 23 8 72 
:!SO 286 7632 2472 27 10 77 515 359 8275 2356 23 8 72 
:l6l 286 8112 2627 28 10 520 363 7584 2148 21 10 66 
Z6~ 287 7334 2373 26 8 522 363 7200 2039 20 13 66 
:'586 289 7142 2302 25 13 72 524 3M 9274 2642 26 10 64 
:'589 501 ?l52 2251 24 15 84 527 363 8122 2300 22 10 66 529 370 7488 2103 20 8 68 
Mov •• ber, 1929; .lTerag8 Outdoor Temp. t 3.4oC 531 363 6662 188' 18 8 60 
lin 300 8530 2721 29 8 74 
:19& 300 8170 2:)76 27 8 75 
395 30~ ?670 2406 25 9 740 
4000 508 ?853 24403 26 10 80 
"'~ 306 8016 2490 26 9 90 
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aer.tord Female #SlO. born October'. 19M 
Reat Production Heat Froouct1on Cal. tor 2" Ue. 
18e Wt. Por Per eel. tor 24 hrs. 
oIays k;;a. ~tal • fl. m. k;; • Age Wt. Per Per Bartl Pulse 
96 59.9 2475 1925 41 deya kga. Totel sq.m. kg. temp. rate 
99 59.9 2916 2269 49 November, 1929j A'Terage Outdoor Temp •• ~.,oC 100 59.4 2711 2117 46 
101 59.0 2522 1976 43 
104 59 .. 4 234. 1631 39 389 245 6989 241H 28 8 70 
106 62.1 2.654 2022 43 391 250 5760 2014 23 8 78 
107 62.6 2661 2018 .3 393 250 5616 1964 23 g 69 
lOS 62.6 268. a036 43 394 251 6365 2.217 25 8 72 
111 04 .. 4 3127 233. 49 395 247 5290 1861 21 8 74 
114 65.6 31.49 2323 48 396 251 56'14 1976 23 7 8. 
118 69.4 3290 2355 47 398 250 6346 2217 25 10 72 
121 '11 .. 7 3660 2574 51 399 250 ::'683 1987 23 12 72 
121 71 .. 7 4027 2632 66 S 405 250 6298 2202 25 8 72 
123 72 .. 6 3187 2225 44 S 406 256 7056 Z43~ 28 8 72 
128 74.4 3610 2'86 49 ·408 253 77158 2684 31 3 
12S 74.4 3974 2737 53 S 412 259 6557 1948 25 3 84 
135 7S.0 3278 2199 42 413 255 6058 1814 24 7 95 
137 80 .. 7 3226 2122 40 
140 S3.9 3305 2128 39 "In beat. 
158 94.4 3569 2151 36 Ild29j Avenge Outdoor Temp. f l.lOe 160 96.2 3389 2021 35 December. 
162 96.2 3821 2278 40 
16, 95.7 4046 2420 42 424 270 6509 2178 24 7 61 
167 101 4094 2380 41 42. 270 6787 2269 25 6 85 
177 107 4387 2463 41 427 2'2 '1498 2490 28 9 86 
177 107 4728 2655 4. S 429 2'0 7392 2471 27 15 88 
179 106 42J.4 2378 40 431 2'2 6922 2306 25 11 80 
179 106 5074 2863 48 S 
182 111 4536 2501 41 (S"tBr t of lIo. 8 machine) 
182 111 0741 ~165 52 
188 111 451'l 2490 41 433 270 7680 2568 28 11 86 
188 111 5074 2797 46 S 434 272 7814 :i:!603 29 12 80 
191 117 4099 2191 35 436 277 8602 2839 31 0 74 
191 117 5002 2673 43 S 437 276 7968 2634 29 0 77 
199 120 4074 2414 36 444 2'9 6816 223'7 2. 7 82 
199 120 0309 2802 44 S 445 280 7334 2403 26 5 78 
212 140 5659 2738 41 447 283 5694 1920 21 6 82 
218 144 5309 2523 37 448 280 4570 1497 16 8 74 
2.20 146 0114 2443 35 • 0 
2.2J. 148 5290 2<79 36 January. 1930; Average Outdoor Temp., -6.7 C 
223 151 5006 2323 33 
226 152 5909 2727 39 450 2'5 6374 2111 23 9 78 
230 155 5246 2394 34 451 281 3'144 1224 13 5 81 
232 U6 6202 2826 40 452 288 4762 1538 17 6 80 
237 160 59']6 2679 37 454 285 4685 1519 16 10 84 
241 164 6600 2918 40 455 285 5280 1714 19 5 78 
24~ 165 6806 3004 41 . 456 286 7123 2;509 25 0 82 
2.46 165 6686 2947 40 458 289 7219 2323 25 0 '8 
248 171 5734 2915 39 462 293 7354 2351 25 5 78 
261 185 7387 30S8 40 469 304 6797 2129 22 0 B4 
269 184 6672 2765 36 
471 296 6221 1978 21 0 ?2 
473 309 7008 2173 23 0 78 270 188 5827 2389 31 476 304 5568 1'l44 18 0 '8 273 185 5530 2286 30 477 306 6816 212? 22 -3 78 276 189 5875 2402 31 
279 191 5270 2143 28 
281 192 e192 2505 32 February I 1930; Average Outdoor Temp., OOC 282 193 578g 23~6 30 
288 200 6173 2446 31 482 311 8102 2501 26 5 76 287 204 5048 2367 ZO 48' ZOB 64QO 20:22 21 6 72 201 204 6346 2484 31 486 313 5933 1826 19 6 78 29> 203 5741 2252 28 487 318 8256 2525 26 0 8. 
205 205 638. 2405 31 488 310 664.3 2057 21 6 '2 297 207 6355 2469 31 490 306 6701 20'01", 22 4 72 
302 208 50B8 1971 24 491 311 6259 1932 20 5 78 
305 208 5270 2042 25 4n 299 5971 1884 20 9 78 
Z07 206 5088 1984 25 403 309 5914. 1831 19 6 7. 
312 220 5952 2231 27 pule!!! 499 320 8102 2453 25 10 78 H5 220 47:)2 1785 22 Earn 500 313 7795 2398 25 12 76 
326 221 5780 2165 26 tetllp. rete 501 314 5760 17?2 18 13 75 
332 223 5885 ai93 26 19 502 319 7~'l3 224.8 23 15 72 
336 222 6854 2557 31 18 504 309 8912 2140 22 15 75 
337 220 5090 2245 27 16 505 313 6778 2086 22 17 ?2 
338 2Zl 4877 1826 22 19 506 300 6912 2140 22 10 7. 
33. 217 4522 1708 21 18 
342 227 5040 185. 22 20 March, 1930; Average Outdoor Temp. J 4.40C 
343 229 5568 2045 24 20 
34_ 220 6614 2426 29 16 509 312 4762 1470 15 8 78 
346 233 5885 2138 25 17 511 327 879 4 2641 27 1 78 
347 234 5818 2111 25 18 512 324 ?e0:3 2297 23 4 78 
349 235 6470 2343 28 18 513 319 5.91 1674 17 8 82 
350 235 6662 2407 28 17 514 328 7968 2386 2. 7 76 
351 228 6115 2251 27 25 516 329 8947 2679 27 9 80 
352 228 6048 2225 27 24 51. 326 8160 2457 25 9 ?2 
521 330 74eg 2229 23 13 76 
October, 1929; Average Outdoor Temp •• 13.70C 523 333 8102 2411 24 • 75 526 337 6317 1668 19 10 84 
381 228 5288 2312 28 13 72 530 340 7718 2270 23 B 72 
367 229 5530 2029 24 16 67 534 331 71Bl 2143 22 6 74 
368 231 630'l 2301 27 1 5 
370 240 6643 2377 28 14 76 
371 240 6403 2286 27 15 70 
372 240 5566 2344 27 17 73 
37. 236 5827 2103 25 15 70 
377 237 5112 2057 24 13 72 
370 238 5568 2001 23 10 72 
~81 240 6355 2269 26 8 71 
382 242 6518 2320 27 11 71 
384 243 6720 2386 28 14 77 
:186 244 6336 2246 26 13 72 
Z87 238 6029 2166 25 17 72 
144 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Hlre:tord 7ema.l.. ISla. born lloTell'bar 1:2. 1918 Hereford Female DS13, born Noyem.be:r 12, lQ28 
Rea t Production 
Cal. :!O%" 2, hl.-a. Heat Production 
!p Wt. Pol%" Pol .. Cal. tor 2'" hrs. 
daJ'a l<80. S!ot~ aq. Ill .. i6. .la. Wt. P.r Per Barn Pulae 
66 66.3 2806 2077 ,3 da1_ kga. Total aq.m. kg. temp. rate 72 70.5 3287 ll329 '6 378 310 8122 2179 25 3 90 
76 73.9 3857 2660 112 362 305 6307 1972 III 7 78 79 74<4. 4019 2767 6' 36' 298 71U 2252 2' 10 78 90 77.1 3962 · 2607 60 365 295 7210 2296 2' 12 84 82 79.0 39lS 2616 60 368 291S 79Q7 25'~ 27 8 84 99 93.0 3701 2397 41S 371 301 7200 2266 24 8 84 n 86.2 3998 2469 46 
91i 88.9 3734 2328 42 
91i 88.9 4469 2786 60 S December. H1Z;; .. ..,erase .Outdoor Temp. r 1.1oC 96 90.7 372.'1 22l11S 41 
96 90.7 4671 UZO 60 S 392 322 6461 1958 20 4 78 152 143 5347 2551 37 393 323 7574 2294 23 7 75 152 l43 6485 3094 45 B 394 323 7690 2327 24 lO 76 157 l47 5678 2666 39 396 319 7651 2330 ·· 24 11 86 l57 147 6845 3214 46 B 397 319 7n8 2430 25 11 76 210 19l 6250 2535 33 
211 19l 5227 212O 27 (Start or No. S maohine) 212 192 6Z02 2512 32 
213 195 6288 2525 32 399 319 6605 2012 2l 11 72 215 Z08 6509 2518 31 400 319 7718 2351 24 10 72 217 205 5539 2157 27 401 314 7027 2161 22 4 711 218 199 5558 2206 28 402 309 7219 2238 23 0 69 219 20l 5659 224l. 28 no 318 6662 2036 21 7 76 220 198 6l3O 2441 :U 411 312 7373 2275 24 5 82 222 210 5990 2307 29 412 318 5069 1549 16 4 76 224 215 6288 2394 29 413 322 6970 2113 22 6 81 235 213 M61 2471 30 414 319 6317 lo924 20 7 72 238 212 6317 2U8 30 
240 214 5357 2041 25 January. 1930; Average Outdoor Temp., _5.7oC 241 215 526r 2000 24 
242 216 5078 1923 23 415 320 7045 2143 22 11 78 243 218 4934 1863 23 415 322 5165 1566 16 7 81 245 221 5126 ln7 23 417 327 4800 1444 15 4 80 248 223 5194 1936 23 418 328 7258 2176 22 3 82 250 224 5347 1988 24 420 328 8064 2422 25 e 86 254. 220 5530 2073 25 42l 329 8563 2564 26 4 76 255 223 5117 1904 23 423 332 6854 2042 20 0 72 256 228 5597 2060 25 424 328 7603 2283 23 0 76 257 230 5376 1970 23 427 336 8141 2411 24 5 76 259 229 5962 2189 26 428 330 7469 2233 23 6 78 260 228 5674 2088 25 430 336 7546 2235 22 -7 84 261 230 6077 2222 26 435 345· 9062 2644 26 0 84 267 235 5549 2007 24 437 348 8006 2325 23 0 81 
270 231 5885 11147 25 439 352 8256 2381 23 1 75 
271 233 5789 2103 25 441 348 6432 1865 18 -2 78 
27·7 243 5462 1938 22 442 350 6259 1810 l8 -1 78 
280 243 6000 2129 25 443 354 8141 2341 23 -3 84 
281 253 5952 2067 24 
287 253 5962 2068 24 Barn Pule. 292 250 6394 2232 26 tem~. rato l'ebruary, 1930; J.verage Outdoor Temp. J oOe 295 247 6432 2261 26 25 
299 255 6912 2388 27 20 4.49 351 6816 1970 19 6 82 303 257 6749 2323 26 17 450 348 8064 2344 23 5 81 304 256 5856 2019 23 18 4.5l 358 7392 2112 21 :5 78 305 256 6797 2342 27 19 452 357 8256 2366 23 6 76 306 257 6346 2182 25 17 453 353 7795 224& 22 5 72 308 270 68541 2292 25 20 455 348 7046 2042 ~O 6 68 311 275 7824 2592 28 15 456 352 6739 1942 19 5 66 313 298 8410 2665 28 17 457 352 6182 1782 18 8 66 
458 348 5664 1642 16 6 72 Ootober, H129; Average Outdoor Temp., 13. 7°C 464 361 6374 1811 18 9 72 
465 357 4838 1386 l4. 12 66 324 271 7997 2669 29 19 75 466 · 357 5203 1487 15 13 73 325 274 7843 2600 29 20 77 467 355 5798 1666 16 15 75 328 2·75 8102 2684 29 19 469 343 7315 2139 2~ l5 7& 333 275 7958 2636 29 , 15 70 470 357 7488 2146 2l l7 72 334 280 7210 2362 26 l5 77 47l 35& 6240 1788 18 11 72 336 283 7123 2323 25 14 75 4.73 35~ 8179 2317 23 9 74 337 286 7795 2527 27 15_ 77 
4.40C 
338 283 7699 2511 ·27 17 71 l4aroh, 1930; Average Outdopr Tomp_ t 343 287 7219 2336 25 13 76 
344 287 7171 2321 25 11 76 474 352 5722 1649 16 8 78 345 287 7709 2495 27 10 70 476 372 9925 2780 27 1 74 346 287 7709 · 2495 27 l8 70 477 369 7718 2168 2l 5 76 347 287 7277 2355 25 8 74 478 372 6413 1796 17 7 76 348 287 8045 2601 28 . II 76 479 377 7085 1968 19 8 78 350 288 6595 2130 23 14 72 481 372 8102 2269 22 9 78 351 287 7162 2318 25 13 78 484 372 8390 2350 23 10 78 352 286 8035 2590 28 15 72 486 372 9677 2710 26 12 84 353 285 6413 2082 23 17 82 488 377 7987 2218 21 9 74 
Noyomber. 1929; "'Terag. Outdoor :romp •• :5.,,°0 491 381 lO1l8 .. 2795 27 10 78 495 383 9850 2713 26 8 82 
499 379 10387 2877 27 6 75 ;'55 290 7008 2251 24 9 70 500 382 10387 2361 27 6 81 ;,57 296 7949 2528 27 8 74 
;'59 ~96 7200 2289 24 9 74 
1160 297 7872 2499 27 8 78 
~J ~O 8108 25540 n 8 84 
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:Heroford ~:~~a~~'et~:e~::~~~. 3, 1928 
HMt Production 
·Cal. 'tor Mus. 
Age 
days 
42 
43 
44 
4. 
50 
51 
54 
56 
59 
68 
n 
lit. 
k8 •• 
45.8 
46.3 
46.7 
47.2 
49.0 
48.5 
48.' 
SO.8 
51.' 
SO.2 
59.9 
, •• 0 
53.5 
63.5 
73.0 
n.' 
'0.8 
'15.3 
76.2 
76.2 
78.0 
96.2-
10' 
118 
121 
120 
129 
134 
Per Per 
Total sq. Jl. kg. 
1600 1626 ~. 
1608 1624 3. 
21.69 1.938 46 
2045 1810 "3 
18'8 1554 36 
1854 1621 36 
2£62 19'19 47 
19'12 1681 39 
2182 1642 42 
1'769 1425 31 
2794 21'13 4'1 
2J.U 1675 36 
'" 8 
'8 
8' 
Ol 
94 
•• 100 
106 
108 
131 
142 
161 
163 
168 
HO 
1" 
2729 2053 43 
2906 2187 46 S 
3055 2126 42 
W96 2177 43 
2690 1905 38 
2820 1929 37 
2882 1958 36 
2587 1757 34 
2866 1922 37 
3917 2336 41 
4037 2273 38 
4661 2485 40 
4880 2568 40 
4522 = 36 
"925 Z .... g4 38 
5117 2:537 38 
Heretord Stu%" #rn.~, born »-eember 9 t 192.8 
Castrated at Three ~':ont.lll'. 
Age 
.AAYI 
39 
43 
45 
53 
55 
57 
60 
.. 
67 
68 
73 
75 
78 
87 
90 
91 
93 
• 5 
101 
103 
108 
115 
117 
UO 
12. 
1U 
126 
126 
128 
128 
133 
136 
136 
138 
1 .. 
1 .. 
149 
149 
15. 
155 
15' 
159 
162 
176 
178 
183 
190 
194 
205 
207 
210 
212 
214 
218 
Eta 22. 
us 
.31 
232 
.. 4 
239 
•• 0 
.4& 
•• 3 24. 
2110 
'5~ 
Itt. 
"" .. 80.7 
83.9 
B:5.Z 
93.0 
94.3 
96 .. 6 
97.6 
100 
103 
103 
107 
111 
114 
123 
124 
126 
la7 
12 • 
132 
132 
136 
146 
146 
150 
166 
166 
166 
1~6 
158 
~M 
16< 
164 
u. 
160 
176 
175 
183 
183 
l87 
19l 
l'~ 
198 
200 
~ 
211 
Zll 
225 
228 
241 
24~ 
246 
U5 
248 
255 
20. 
260 
•• 0 
.a~ 
zaa 
.70 
.. ~ 
." 274 
275 
27a 
285 
284 
aeat Prod.uotion 
ca.l .. tor 24, bra. 
:Per per 
Iq.... k,!. 'fote.1 
3257 
3287 
324. 
361.9 
3492 
3862 
,001 
3785 
3636 
5401 
4030 
,025 
4140 
45<.6 
4154 
43<03 
<226 
U86 
"71.8 
4982 
,,795 
4B62 
,,981 
5064 
0068 
60.0 
5021 
6£29 
5<.58 
5501 
5621 
5260 
7147 
5938 
58D3 
6720 
5765 6.4.. 
0918 
61 •• 
6335 
.302 
5,98 
8621 
"".5 
7133 
'174.' 
.400 
"19'13 
7210 
6400:S 
S9l4o 
706Ci 
'7:)"" 64'10 
?296 
6317 
&9'10 
ee93 
72ea 
M6a 
'1354 
7104 
6970 
660~ 
748e 
73'13 
2142 40 
2J.16 39 
2068 1>9 
2199 39 
2105 37 
2297 ,,"0 
2~69 4l. 2= 38 
2087 36 
1962 33 
usa 38 
2219 36 
22G 36 
.368 37 
2146 33 
2231. 36 
2157 33 
211.9 33 
2361. 36 
2485 Z8 
2250", 35 
2296 33 
2358 U 
2356 U 
2533 36 
311E. '" is 
a&M az 
3016 4.2. oS 
U66 36 
2<86 35 a 
2,89 U 
2'34 3. 
3160 .. S 
2617 Z6 
2US •• 
1.866 as a 
2390 31 
2805 37 S 
2433 32 
2501. 32 
2560 33 
2510 32 
U97 29 
2670 33-
2863 311 
27" 54 
2875 35 
27eO 33 
28'0 3~ 
26:;9 :50 
2266 26 
2086 2< 
2488 •• 
2&12 30 
2218 2~ 
2496 28 
tlti7 2 .. 
2366 .26 
2326 26 
%4:56 .t7 
2314. !~ 
Z'Z7 27 
0357 2. 
2309 2tl-
UB3 2" 
2. .. 31 26 
%399 Z6 
Hereford Steer 61815. born Deoember 9, lU8 
C8IlItrated at Three Montha. 
Beet Produot 1011 
Cal. tor 24 hra. 
J.ge I't. 
da,.. kgs. 
Per Per Barn Pulae 
Total aq,.m. kg. temp. rete 
8880 8809 ~O 25 
7852 2'114. 27 Ui 
7805 279:!1 28 20 
727'7 2367 26 24. 
~g98 224" 84 17 
7016 2237 24. 18 
7862 2515 27 16 
7344 2355 25 17 
e890 277:3 29 21 
8909 272"1 28 24 
267 299 
270 281 
271 279 
273 284. 
275 291 
276 294 
278 :29:3 
~61 296 
290 306 
292 317 
Ootober. 1929j J.nre.ge Outdoor T~mp •• 13 • .,°0 
296 323 2513 26 00 
297 325 
830" 
8006 
10129 
10166 
g005 
24.l5 2~ 16 75 
306 337 299::1 30 15 78 
:509 340 2988 30 15 75 
310 338 2659 27 17 73 
315 347 9984 
7123 
915915 
8088 
9876 
6650 
2905 29 12 ']8 
317 349 2065 20 10 72 
318 350 280e 28 • ?7 
31. 351 
320 352 
322 :SS2 
&510 25 
284.8 28 
2494. 25 
8 80 
11 74 
14 78 
November, i929; J,.Terage Outdoor Temp., :s.4.0C: 
32. 30~ 11021 3116 30 11 79 
:527 367 11174: 3153 30 e '12 
331 366 8agO 2512 !'" 9 8" 
332 M5 10619 :50l4. 29 e 64 
333 372 10502 29~ 28 e e" 
33, 571 9533 166' 26 10 'il8 
339 381 10600 tiBt 28 'il 108 
340 Ml 113~ 3130 30 B 96 
34.1 :)81 9'66 2613 26 9 gO 
3"3 382 11146 30'12 2'i1 8 96 
M<t. 382 10877 2998 18 '1 8 .. 
346 383 11290 3106 a9 " 84. 
Deoembe:r, 1929; Average Outdoo:r Temp., 1.loC 
302 
364 
369 
372 
37:S 
3'4 
~,. 
382 
3e~ 
3e4 
385 
38. 
408 90'12 2411 22 11 
4140 8592 2266 21 6 
408 894.7 2~78 22 12-
(Stert ot No.6 ma,o h1ne) 
410 8390 22U 20 12 
108 1949 2113 19 5 
408 10061 2674. EO 0 
..,08 8102 2154. 20 0 
422 9082 2370 22 8 
4020 904.3 2365 22 ~ 
422 87:56 2280 21 :5 
42& 8160 2119 11il 7 
431 7738 1995 18 8 
70 
oe 
.8 
•• 7. 
?& 
72 
78 
82 7. 
72 
7a 
,january, 1030; Average Outd.oor Temp. J .. 15 .. 70C: 
388 "llil 7987 2092 19 9 75 
389 426 '15"6 1957 18 5 '12 
390 4215 '1373 1013 17 '1 '18 
392 4:!4 8102. Z082 10 11 85 
303 435 714.2 1833 16 :;, gO 
304 4.33 10&56 2741 25 1 80 
39c. 4.35 10637 2727 24- a '16 
306 435 10445 2678 24 a 88 
Z9., 435 11021 2629 25 :3 84 
399 445 10790 2732 24 :; 84 
<4000 44.5 10'190 2 '1 3.... 24 6 84 
401 438 9858 2467 22 0 81 
4.02 430 9581 2445 22 -'1 
40'1 4~ 10445 2662 24. 0 72 
409 44.0 0005 2295 20 0 '18 
4,;11 458 11 '189 2936 26 1 84 
413 456 10810 2699 24 0 84 
4.14 458 10:51i18 2640 23 1 '18 0 
~;~l'ue~6 l1i13~he~nr~g;0 out1~or T:mpo 720 c: 
4.-23 458 eo'5 11M 18 6 8Z 
.e, 4.50 10~'1 2620 23 e '12 
'27 ,o1 10U1 21:147 22 5 '18 
428 4,O~ 8083 1996 17 5 '12 
.20 ",67 8,20 20'16 18 0 72 
430 4,15'1 10'133 2644. 23 7 " 
"~9 .74. oar.... 2206 10 10 72 
4..a 4:'14 "622 180... 16 12 "2 
441 4060 8141 2010 1., 13 ." 
...... 2 46'1 7661 1Be? 16 l~ 78 4.'" 4'1. 894'1 1288 10 16 '14 
4-4.5 4.155 0'192 24,;18 21 1'1 '16 
4'6 462 8506 2111 18 11 74, 
4:4.8 '70 lOZ7~ 252... 22 10 '10 
Maroh, 1030j Avenge Outdoor Temp_, .ft .... oC 
451 
452 
453 
454 
45a 
45g 
403 
<ee 
.?4 47. 
481 
48. 
'88 
4e5 
4.2 
.g2 
48e 
402 
492 
485 
2613 
2286 
225'1 
2:522 
25'12 
2269 
2~38 
2Z23 
2S01 
2752 
22 
20 1. 
20 
22 ,. 
22 
,. 
24 
24 
2 
5 
8 
8 
9 
10 
g 
8 
5 
• 
78 
74 
78 
? 
7e 
72 
74 
72 
72 7. 
145 
146 MISSOURI AGRICULTURAL EXPERIMENT STATION 
HaretON ramal. IfJl6. borD. tleolmber 19 t 1928 
a •• " Produot1oD 
Cal. ror 2. 1Ir •• tioe t frod\lC t 1 on 
'p n. Por hr 
~. :to. ~o1:ol eq ... q. Cal. tor 24 hra. Wt. Fer Per Barn pulse 
.0 2083 2139 48 A.se Total k.g. temp. rete ~ GO.3 2680 2182 49 day. k.,a. 8~.m. 
a6 00.3 2088 2104 47 297 205 5.50 ' 2244 28 15 68 
U G6.1I an8 2191 49 299 219 5539 2063 25 14 70 
a, 06.7 &659 2140 
" 
300 209 6036 23:54 29 15 70 
40 118.1 &748 81" 
" 
301 210 6192 2387 30 1. 70 
4lI 60.8 &890 82B9 48 306 211 4944 189' '23 13 65 
49 64.4 I1SO 23'8 4t 306 211 5~49 2129 26 10 72 
" 
64.' Z6t2 .11741 II' I 309 211 40944 1699 23 6 67 
8l 66.8 8390 17G7 . U 310 210 5453 2101 26 6 60 
8l 66.lI UZ7 20&6 6lI 311 209 4982 1926 24 11 ?l 
114 &7.1 &70' 1974 40 313 209 5510 2l.3O 26 13 60 
114 67.1 2801 2043 42 a 31' 211 613' 23!54 e9 l' ?2 
et 68.0 2928 2120 4Z 
It 68.0 6lIl8 2lIlIO 
" 
NOTember, 1929j Average Outdoor Temp., 3.40C 
U 71.' Z010 2117 42 6lI ".8 2lI0l1 1998 lit 318 210 <090 lfl?? 20 8 72 
'lZ 78.9 ZU6 1149 41 320 214 5165 1908 20 8 60 
'76 ".1 31" 21G' 41 322 209 5002 1934 24 • 72 n 78.9 26&lI 1"a U 324 209 43~8 1685 21 8 6t 
.. 81.6 2t88 1942 36 325 217 4502 1'103 21 7 70 
8' 88.6 86G7 1726 aa 32' 215 57'19 2194 27 10 6. 
88 .... 2894 1868 U 328 213 46?5 1185 22 12 72 
t2 sa.& 11226 1986 as 329 21' 5510 2099 26 10 78 
" 
to.' 1llI8 li46 86 334 220 6250 2348 28 6 72 
98 93.0 U26 lie a6 337 217 53'1& 20:34 25 3 72 
106 96.' un 2l.8i &, 342 220 6182 2008 28 5 a. 110 99.0 Z600 2060 U 1929: ·Average OUtdoor Temp •• 1.10C UO ' 9t.O 4lG? U4l 42 S Oeoember, 
U' 10. 4070 =9 llt U6 104 n64 21a11 116 s 3~3 2;)~ ~136 18?0 22 8 ,. 
11. 106 4070 &302 all 35~ 237 4086? 1 ?~e, 21 ~ 84 
lU lot .NO 2408 40 358 231 61 '3 22!12 2' 14 85 
lU lOt .as, &440 40 8 360 232 5376 19:,' 23 12 n 
lU 118 .248 aaaa 1I8 e maoblDe) 126 11& 6l.7~ 8840 66 8 (St.e.rt of No. 
ua ut 44ll uaa a. 3.3 239 ~83,? 2093 24 8. lZ9 180 46.6 2420 ~ 11 
141 l28 436S 2816 54 36. 2 .... 583' 
206? 2. • ?8 
146 131 411'70 2296 3$ 36~ 
236 4896 l?~g 21 0 76 
150 132 486. 
-
S7 366 
23~ 6010 21'4 26 0 ?5 
574 235 f:,?98 209? 25 73 
l.&lI 13' 
-
2271 M 37~ 236 6125 2210 26 78 
1M 167 4819 23158 3$ 37? 236 ~760 20'9 2. ?S 
1117 142 •• M 2361 S!I 
1116 138 .930 UOS 56 January, 1930; A.'~efa8e OUtc!oor Temp •• _'6.?OC 
lao 141 ""4'7 2ee. M 
162 142 5194 2,,96 3. 378 240 ~?41 20~4 24 11 eo 
171 US 551~ 2615 ~ 37. 23~ ~146 1861 22 8 '8 
17S 142 5280 2528 58 380 237 3'44 1348 16 ~ 66 
174 142 
-
~ 30 361 2.2 595c2 211? 25 ~ ?6 
1.& 142 5126 2463 56 363 236 50~0 1822 21 • 78 176 143 501e 239S 3$ 3S~ 236 5c'02 2058 2. 1 84 
160 1111 ~ 2530 ~ 366 245 63l? 2232 26 0 78 
UI:5 15' 50~ 2305 32 :>87 241 6163 2196 26 0 78 
1M 155 5376 245. 35 388 246 6509 229!) 26 1 78 
UI:5 15. 506ll 2286 32 390 247 ~~8? 196e 23 3 78 
167 156 .... 2022 28 3 •• 246 63'4 224G 26 0 78 
168 155 4930 2268 32 .02 262 fl3?6 182. 21 0 8. 
18t l.&lI ~ 
-
3$ 
182 150 "" .. 2440 S& Pebruary • 1930, ,.eras. OUtdoor Temp . , OoC &01 162 4753 2105 2. 
203 165 ... e &02 • 28 411 263 '7!>6!> 2564 29 ~ S2 
209 170 4254 IBM 25 013 258 6~4? '2~0 25 .. 7~ 
210 166 494. 21'2 30 '14 268 45~0 1532 1? .. 81 
811 10? 4378 1.20 26 <15 258 6!>86 2263 26 7 S4 
ua 1'0 0686 2052 ee 416 260 391' 1341 15 
" 
76 
216 168 4o!>60 1001 2' US 266 6950 239' 27 .. 7S 
216 178 48l>8 20'e 28 019 252 5875 2040 23 5 '0 
UO 173 438? 1881 25 420 &53 eoole 2100 2' 0 e. 
220 1 .. .58? le?6 &5 421 253 S8.' 204? 23 • 60 222 176 .~ae 185~ 25 42? 269 6086 2084 23 10 76 
223 174 4'23 2020 27 
&25 17. 60'8 215. 29 0&8 257 ~299 18n 21 12 60 
230 178 4"'2~ 199'1 2' .29 256 •• ? 1~4~ 
I? 13 ?4 
231 1'~ 5060 21~4 29 .30 2~1 ~837 2034 23 15 ?4 
234 17. .~. 10~1 t6 .32 248 4?04 1051 19 15 ?2 
256 178 6963 &O~. 28 '~3 25. 660~ .... &5 l' '5 
241 lB? 6040 20?2 ., 434 2~3 H8. 214,'1 2' 11 78 
243 186 61~6 211? 28 
-
.58 6t;IJflO 2340 27 9 •• 
244 186 4867 200~ '6 4. "Oc 266 ln 52~. 21.2f) 27 Bar. Varoh. 1930 . ,verage Outdoor Temp .• 
&58 ln M!S5 238'7 !~ temp . 
206 1.1 4906 1990 2. '~7 260 3878 1~24 1~ e '6 
t67 1 •• ~6e. .. 2&46 2S 18 O~. 260 ~990 2024 2~ 1 81 
&68 1.3 .920 1.S? 25 18 "0 2 •• ~.5' 199? 22 5 7~ 
269 &00 498e 19'14. &5 16 .. 1 272 fl606 1869 21 7 •• 
271 1 •• 5:)66 2l~. 27 20 ... 2" 6~28 2l "6 2. 8 '8 
.'3 tg~ 48 •• 18?1 23 16 447 ••• 62 .. 0 2080 2~ 10 7S 2'6 5837 22'19 28 20 Pul •• .~1 ~n: MI?l 1990 22 8 69 
276 '0. 6827 22~.t 28 2. rete .~. 270 4?42 1585 18 10 '2 .~6 27. ?066 2316 2~ • •• Ootober.- 1929 ••• era.e OU\door Temp •• 13.?oC <~8 .,. ~3~" 1?e.6 19 74 
<6' 28' ?BU 26!13 26 72 
&8' 210 ~1&6 1086 26 18 O • "6~ 280 8621 ea2. 31 '2 
• 90 &03 .... 1~40 2 • 13 6. 
tie 806 .'162 1867 23 1. 63 
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I!UdON Steer 1901, born February U, 1929 Hereford SteE:r 6901, born Februar7 86, 1929 
Castrated at :3 uontba. Castra.ted at :5 Uonth:a. 
Heat Pro4l1ctlol1 Heat Production Cal. tor 24 hr •• 
"ge 'It. Per Per 
Cal. tor 24 hr_. 
day" ~a. !\!otal sq .. m. ks· 
Age Wt. Per Por Barn Pull. 
1 .7 1346 1469 41 
days kgs. Total aq.m. kg. temp. rate 
2 34.lI 1556 1647 46 241 240 6645 2444 ae 8 7:1 
3 34.5 1517 1607 44 242 242 6413 2282 27 11 71 
6 34.5 1421. 1505 41 244 242 6048 2151 211 14 7:1 
8 36.4 1778 1856 50 245 245 5194 1835 21 1:1 72 
9 416.3 1862 1918 Cl 
10 36.3 1903 1960 lI2 November, 1929; Average Outdoor Temp., 3."oC 
II 38.1 1855 1859 49 
13 39.9 1834 1789 46 251 259 6672 2267 26 8 eo 
H 40.8 1855 1787 45 253 259 6576 2252 25 9 72 
16 42.6 1843 1734 43 254 263 6557 2226 25 9 84 
16 41.7 1922 1829 46 256 265 6394 2162 24 
, 84 
18 39.9 1730 1688 43 258 263 6624 2248 25 10 72 
20 44.5 1639 1506 37 261 266 7lQO 2427 27 9 84 
U 46.3 1920 1726 4l. 262 269 6365 2136 24 8 84 
.u 47.2 1934 1719 41 265 272 7344 2446 27 8 96 
27 54.4 2220 182l. 41 2SS 273 6922 2303 25 8 72 
%9 55.3 2299 1869 ~ 272 278 7469 2132 27 7 '4 
37 61.7 2244 1716 416 273 280 7670 2178 27 6 96 
37 61.7 2753 2105 45 :s 
42- 63.5 2611 1965 41 Deoember, 1929; Average Outdoor Temp., l.10C 
4& 63.5 2978 224l .. 7 S 
.. 5 66.2. U71 1963 40 284 286 6526 2116 23 9 78 50 64.9 2640 1963 41 
50 64.9 2695 200' 43 • 
266 290 5549 1763 19 6 67 
6Z 67.1 2736 1996 41 288 292 6346 2032 
22 11 74-
G3 67.1 U64 2:il8l 4-9 • 
269 288 6298 20M 22 14 88 
Ge 69.9 2.:ill4 1650 :il3 291 295 6374 2030 
22 12 84-
66 69.9 2.626 18n :il8 is (Start 6 maobiDe) lie 72.1 U02 168:il :il3 ot No. 
60 72.6 232.6 16U 32 
60 72.6 24-70 1725 34 S 294 292 61S3 1973 21 11 76 
~4 TZ.~ 2.201 le26 30 295 299 7085 2241 24 ~ n 
64 7Z.e 2770 1921. :38 S 296 291 7027 2254 24 0 70 
71 '9.8 2610& 1730 :il3 297 Z66 6547 2122 23 0 74 
72 81.7 2791 18U 34 306 298 5818 1643 20 4- 72 
74 8:il.0 2988 19:35 36 307 299 6758 2134 23 5 72 
79 86 •• 2981 laiC U 308 303 6643 2084 22 6 78 
84 89.8 UZl 1996 36 
86 9a.4 32.83 1990 :35 January. 19Z0j Average Outdoor Temp_, _6.'1°0 
88 U.4 llllt7 1885 :325 
91 96.2- 3605 lllGO 37 310 297 6739 2139 23 7 75 
9a 95.Z :il84.0 2.:ilO2 40 311 308 6674 2139 22 5 78 
102 99.3 4()51 2373 4l. 312 306 5549 1732 16 5 78 
109 109 4214 2344 39 314 305 5796 1612 19 9 78 
llZ 113 4474 2433 39 315 303 4704 1476 16 5 75 
122 ll9 4606 24U 39 316 304 4742 1485 16 0 74 
126 124 3749 1936 30 319 308 4877 1515 16 0 72 
130 124 3610 1865 29 3£1 ::108 5971 1855 19 5 72 
134 125 3840 1275 31 :12& :106 6720 2088 22 -7 72 
137 131 3955 1987 30 333 325 6643 2004 20 1 76 
143 136 4195 2059 :31 337 327 7411 2229 23 -2 72 
146 136 3802 1853 28 
150 142 4013 1921 28 February, 19~O; Average OUtdoor Temp •• oOe 
153 143 4262 2036 30 
154 140 4253 2011 29 M2 331 0278 1874 19 6 84 
155 l4.7 3869 1820 26 343 331 8198 2447 25 5 84 
158 146 4378 2067 30 344 325 6776 2042 21 5 78 
163 154 4675 2141 30 :145 331 0067 1811 18 5 80 
164 155 4762 2173 31 346 333 9312 2771 Z8 7 84 
167 157 4637 2103 30 347 331 3763 1123 11 5 78 
174. 170 5155 2237 30 349 333 7450 2217 22 4 75 
175 171 5078 2198 30 350 331 7123 2126 22 4 84 
181 174. 5620 2409 32 Bern Pulse 351 328 7277 2165 22 8 82 
186 185 5760 2.~ 31 temp. rate 352 336 7507 2221 22 5 76 
192 190 6374 2600 34 19 358 340 8755 2575 26 8 78 
193 199 6952 2365 30 20 359 340 6928 2626 26 12 76 
196 191 5530 224:1 29 18 360 331 5453 2320 16 12 72 
197 194. 4301 1731 22 17 361 340 5606 164.9 16 15 eo 
198 194 5098 2052 26 16 363 338 7526 2Z20 22 14 78 
200 195 5549 2230 29 16 365 338 6947 2639 · 26 10 86 
203 204 6710 2626 33 20 
204 202 5971 2352 30 16 
211 208 6000 2325 29 24 :Meral:., 1930; Average Outdoor Temp_, 4o.4oe 
Ootober, 1~29; Average Outdoor Temp., 13,7oe 372 356 8813 2518 25 6 90 372 359 8621 2456 24 7 88 
219 220 6413 2406 29 20 80 375 356 9830 2817 28 7 84 
223 234 6768 2453 29 20 76 378 355 8890 2505 25 9 80 
228 226 · 6797 2499 30 15 79 380. 363 9216 2610 25 12 78 
250 231 6394 2335 28 14 ' 76 382 355 9120 2620 26 10 66 
234 237 6442 2320 27 15 ,73 385 356 6432 1842 l6 10 69 
237 237 6134 2209 26 13 78 387 366 7450 2104 ' 20 7 72 
%38 239 6346 2275 27 11' n 389 , 363 8698 2464 24 6 70 
24() 240 6595 2357 27 8 74 393 ' 363 _ 8122 2300 22 4 68 
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Shorthorn Steer 1901. t born Febraar;r 20, 1.929 
Heat Production 
Cal. tor 24 hrs. 
Castrated. at Three !;Iontha. Age Wt. Per Per Barn Pulse 
Rea t Produation days kgs. Totel Bq.m. kg. temp. r-ate 
Cal. tor 2.4 hra ~ 262 259 6230 2134 24 7 84 
Jge .t. Per Per 264 259 6317 2166 24 10 82 
cIJl,v8 qo. 'fatal aq. III.. kg. 267 260 6432 2200 25 9 84 
0 34.5 l776 l8m ol 266 261 6912 2355 
26 8 89 
II. M.9 lB2.4 3.91B 52 269 267 6989 2355 26 9 90 
7 38.3. 3.910 1914 50 272 265 ?296 
2467 26 8 96 
lO 41.7 = 2122 53 
278 268 6144 1791 .23 5 84 
].2 41.7 2150 Z046 52 1929j Avera ge Outdoor Tempo • . 1.10C ],6 43.5 23.62 2009 50 December, 
l.7 
" • .j; 2.364- 23.73 53 
290 272 5789 1928 21 5 78 
19 .j;5.4 2090 ]'69B 46 293 274 6516 2163 24 8 89 
21 49.9 U'8 l850 43 294 272 7104 2366 26 12 
89 
2.2. 411.0 =11. ZOO3 47 296 272 6643 2213 24 13 84 Z5 56.7 2402 ].926 42 297 275 6259 2073 23 11 85 
36 57.2 = 17BO lO9 
{Start or No.8 machine} 
42 64.9 2868 2132 44 300 274 6259 2077 23 12 89 
6l. 74..9 3218 2209 43 301 273 ?162 2381 26 5 76 
64 78.9 29.9 1978 38 302 274 5952 1975 22 0 BS 
72 86.2 2945 l867 M 303 277 7603 2509 27 0 90 
72 86.2 M34 2],78 40 S 314 282 5722 1868 20 7 87 
75 87.], 2647 l669 ZO 
77 89.8 3226 206], 37 January, 1930; Average Outdoor Temp., _6.70C 
77 69.8 3974 2462 44 S 315 282 5107 1667 18 12 90 
78 91.6 a007 1843 33 316 264 6125 1993 22 6 92 
80 92.l 3326 2032 36 317 290 5664 1819 20 4 90 
8a 95.3 3725 2232 39 318 288 4474 l445 16 7 84 
80 ].OZ 3881 2~5 38 320 285 5722 1858 20 8 90 
87 ].00 3057 2078 36 321 283 3898 1270 14 5 90 
gO 10Z 4042 2331 40 323 295 5952: 1896 20 0 90 
94- ].07 4399 2470 4l. 324 289 6355 2045 22 (} 90 
95 ].05 4277 2426 4l. 325 290 6.413 2060 22 0 90 
97 ].08 4.406 2457 41 32B 291 6739 2161 23 5 90 
104 ll7 4:597 2354 58 335 502 5952 1Bn 20 0 96 
lOB ll4 41.23 2232 36 337 309 7066 2191 23 0 90 
ll5 J.25 4258 2190 34 .339 309 6739 2090 22 0 90 
llB 128 4790 2435 37 341 304 6797 2129 22 0 Bl 
122 l32 4536 2262 34 342 308 5818 1810 19 1 84 
J.25 l36 4805 2359 35 ~43 311 5654 1750 18 -3 90 
128 l34 478l 2366 36 February, l.Q30; J.Terage Outdoor Temp_, OoC 
129 ].37 4709 2Z08 34 
132 143 4517 2155 32 346 3H '7949 2445 25 7 90 
133 139 4411 2142 32 349 316 8698 2558 28 7 90 
134 139 4435 2150 32 350 308 
7045 21BS 23 3 90 
136 142 4358 2086 31 
361 318 7555 2312. 2010 3 92 
139 146 4637 2189 32 
352 309 7334 2271 24 8 84 
140 147 3974 1665 27 
353 316 8352 2552 25 3 90 
j.42 151 4332 2013 29 ~55 318 7200 2202 23 3 90 :155 318 7123 2178 22 4- 90 
149 152 3945 1824 26 357 319 6585 2006 21 7 91 
150 156 4330 1973 28 
152 156 4598 2092 29 
3!)8 :U8 7273 2255 23 5 90 
154 155 4667 2221 31 
354 325 7236 2227 22 6 B6 
156 163 4704 2086 29 
365 323 6126 1855 19 11 90 
159 164 4:'7'71 2109 29 
365 321 5563 1727 18 12 88 
161 162 3695 1644 23 
367 320 5555 1925 20 14 84 
154 3.70 5618 2549 35 
369 322 6950 2105 22 15 90 
167 168 5615 2448 33 
570 320 6057 l644 19 17 84 
169 154 5280 2334 32 
371 318 7930 2425 25 10 90 
173 172 5251 2256 30 14e.roh, 19::30; 4.40C 177 178 4973 2103 28 Average Outdoor Temp_, 
176 181 5050 2111 28 
376 342 9792 28n 29 1 ],04 
180 182 4637 1933 25 377 
33'6 9562 2829 26 3 96 
181 183 6230 2589 34 Bern pulse 
378 331 7699 2298 23 7 94 
187 164 6240 2586 34 temp_ rate 379 335 8064 2393 24 6 84 
201 200 6269 2464 31 24 381 338 6816 2011 20 6 90 
202 200 5134 2430 3l 16 386 347 9158 2662 26 .11 98 
2Q4 203 6134 2406 30 18 395 348 7354 2131 21 9 82 
205 196 6106 2444 31 18 395 348 7219 2098 21 6 90 
206 203 5290 2075 26 16 399 354 7507 2157 21 5 8<1. 
208 207 5702 2215 26 20 400 349 8237 2387 24 6 84 
209 211 5675 2254 28 20 iDgus l!aJ.e 1/902, born Apr1l. 15. 1929 
210 211 6298 2420 30 15 Eeat Produotion 
211 213 5923 2262 28 15 Cal. :t'o:r- U hra. 
212 212 6509 2492 31 17 .l<!e lrt. Per Per 
213 214 6480 2472 30 20 dlQ"s legs •. Total. sq. !It. kg. 
215 215 6019 2279 28 22 0 ZO.8 ],409 1589 46 
217 220 6182 2322 28 25 2 36.3 160l l649 44 
7 40.4 ].793 1739 44 
October, 1929; Average Out~oor Temp., 13.7oC 7 40.4 2225 2158 55 'S 
12 44.5 1973 1813 44 
224 229 5n2 2542 30 18 64 12 44.5 2554 2347 57 S 
225 235 6442 2327 27 20 82 1.6 48.1 2263 ].990 47 
227 231 6403 2336 28 17 77 15 48.l 2506 2292 54 S 
229 227 6883 2539 30 20 70 18 49.9 2110 1817 42 
234 235 6778 2451 29 15 78 2l 52.2 2105 ],769 40 
240 235 5203 1878 22 15 21 52.2 2618 2200 50 S 
243 236 6019 2163 25 13 71 23 52.6 2256 l.BB5 43 
2H 239 6096 2185 25 11 71 23 52.6 2851 2384 54 S 
245 240 7555 2703 32 10 73 24 54.0 2Z06 1901 43 
246 240 7469 2669 31 8 7? .26 55.3 2266 J.842 U 
248 241 7440 2551 31 11 ?2 3l 60.8 2510 ],935 U 
251 245 5789 2045 24 13 84 36 65.8 2735 20].9 42 
253 248 6931 2434 28 17 74 U 72.l 3322 2328 46 
1929; Average Outdoor Temp_:t 3.4°0 
43 73.5 3418 2370 47 
NO'Yember, 45 74.4 3720 2562 50 
50 78.9 4025 2682 5]. 
254 250 6998 2443 28 11 84 54 76.2 3773 2563 50 
257 2M 7152 2476 26 8 74 57 83.0 4056 2627 49 
259 255 6606 2349 27 9 92 Discontinued on aocount 
260 256 7037 2427 28 8 84 o~ nervou:s d1a}1o.s1 t1on. 
261 259 6048 2073 23 8 72 
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III. HORSES 
MANAGEMENT, FEED CONSUMPTION, AND GROWTH DATA 
Six head of Percheron colts (3 stallions, 3 fillies) foaled in March, 
April, and May of 1929 were used in the experiment reported. They 
were sired by the same stallion and out of mares of similar type and 
breeding. They were bred by the department of animal husbandry. 
Weights, feed records and linear measurements were recorded. 
The dams of these colts were used to do farm work; with the colts 
. kept in box stalls during working hours. The colts were allowed to eat 
grain and hay with their mothers and no record of the amount consumed 
was kept. During the greater part of the summer the mares were not 
returned to the barns at noon and the colts were fed 2 pounds of grain 
each, a mixture of equal parts of corn and oats by weight. Beginning 
July 22 the grain ration was a mixture of 1.5 pounds of oats and 0.5 
pounds of wheat bran. The mares were hand milked during the day. 
When returned at night they were milked, turned in with the colts and 
fed. After eating the mares and colts were watered and tLlrned on pas-
ture. The colts were handled in this manner throughout most of the 
summer until September 10, 1929 when they were weaned. 
When weaned the colts were divided into two groups, I and II. 
Group I received all the grain and hay they would consume. Group II 
received one-half the amount of grain and one-half the amount of hay 
fed group I; however, it was found that limiting both grain and hay 
for Group II was unsatisfactory and beginning January 3 this group 
was fed all the hay they would consume. 
The colts were handled alike as nearly as possible with the excep-
tion of differences in quantity of feed fed, as already suggested. They 
were watered and fed twice a day. During the day when the weather 
permitted they were turned together in a large dry lot for exercise. At 
night they were provided comfortable quarters. 
In addition to feed records, weekly weights, metabolism records and 
linear measurements every 28 days were recorded. 
From September 10, 1929 to December 20, 1929 the grain ration 
was 300 pounds oats, 100 pounds shelled corn and 100 pounds wheat 
bran. From December 20 to April 19, the grain ration was a mixture 
of 300 pounds oats, 250 pounds shelled corn and 50 pounds of wheat bran. 
From September 10, 1929 to February 19, 1930, choice pea green 
alfalfa hay was fed in the morning and good quality timothy in the 
evemng. BegiNning February 19, mixed clover and timothy (three-
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fourths clover, one-fourth timothy) of very good quality was fed both 
morning and evening. 
During the period reported two of the colts in Group I were off feed 
apparently being slightly foundered. There was no sickness in the limited 
fed group. 
The colts in the full fed group are in better condition than the colts 
in the limited fed group. 
The data for the weaning period follows: 
FULL FED No. 19, HORSE COLT FOALED APRIL 23, 1929-WEANED SEPTEMBER 10, 
1929 
Linear M ea surements (Inches) 
Average Daily When Weaned 
Height Depth Height Width of Width of Ra tion 
Age Weight at of at Hip Shoulc!er (Days) (Lbs.) Withers Chest Rump Points Points Grain Hay 
140-168 601.6 54.5 22 . 00 57.00 14.50 14.5 3.38 4.22 
168-196 600 52.5 21.00 55.00 15 .50 14 . 0 4.00 5.00 
196-224 600 4 . 32 5.04 
224-262 640 4.33 ,.78 
262-290 640 54.25 22.50 56.50 17.50 14.00 4 .80 8.92 
290-318 735 5.00 10.71 
318-346 763 56.00 23.25 58.50 18.50 15.50 5.00 14.00 
346-374 796 56.75 23.25 59.25 18.00 15 . 25 5 .00 14.00 
374-388 719 57 . 50 24.00 60.25 18.25 16. 5 .00 14 .00 
Horse colt castrated April 17, 1930 (during 8th period reported above). 
FULL FED No. 18, FILLY COLT FOALED APRIL 22, 1929-WEANED SEPTEMBER 10, 
1929 
(Average 3 weights taken in consecutive days) 
Linear Measurements (Inches) 
When Weaned Average Daily 
Height Depth H e:gh t Width of Width of Ration 
Age Weight at of at Hip Shoulder (Days) (Lbs.) Withers Chest Rump Points Points Grain Hay 
141-169 656 52.00 21.00 56.00 14.00 14.25 3.38 4.22 
169-197 680 53.50 21.50 57.00 16.25 14.50 4.00 5.00 
197-225 690 4.32 5.04 
225-253 720 4 . 33 5.78 
253-281 750 55.50 23.00 58.50 17.50 14 . 50 4.80 8.92 
281-309 830 5.00 10.71 
309-337 858 56.50 24.00 59.50 18.75 15.25 5.00 14.00 
337-365 902 57.75 24.50 60.50 19.00 15 . 50 4.64 13.00 
365-379 827 57.25 24.50 60.50 19.50 16.00 5.00 14.00 
FULL FED No. 16-HoRSE COLT FOALED MARCH 26, 1929-WEANED SEPTEMBER 10, 
1929 
Linear Measurements (inches) 
When Weaned Average' Daily 
Height Depth Height Width of Width of Ration 
Age Weight at of at Hip Shoulder (Days) (Lbs.) Withers Chest Rump Points Points Grain Hay 
168-196 632 52.00 20.5 55 14.5 13.75 3.38 4.22 
196-224 650 55.00 22.75 57.5 15.50 14.00 4.00 5.00 
224-252 645 4.32 5.04 
252-280 670 4 . 33 5.78 
280-308 685 55.75 23.75 57.75 16.75 14.25 4.80 8.92 
308-336 745 5.00 10 .71 
336-364 791 57 .00 24.75 60.00 18.00 15.50 5.00 14.00 
364-392 830 58.75 25.00 59 . 75 18 . 00 14.50 4.64 13.00 
392-406 840 59.00 25.25 60.00 18.00 15.25 5 .00 14 . 00 
Horse colt castrated April 17, 1930 (during 8th period reported above.) " 
RESEARCH BULLETIN 143 151 
FULL FED No. 17, HORSE COLT FOALED APRIL 15, 1929-WEANED SEPTEMBER 10, 
1929 
Linear Measurements (Inches) 
When Weaned --- Average Daily 
Height Depth Height Width of Width of Ration 
Age Weight at of at Hip Shoulder (Days) (Lbs.) Withers Chest Rump Points Points Grai n Hay 
147-175 656 52.5 21. 25 55.uO 15.75 15.25 6.77 8.44 
175-203 710 53.5 22.00 56.00 16.00 13.75 8.00 10.00 
203-231 735 8.64 10.07 
231-259 780 S .67 11. 56 
259-287 SOO 55.00 24.00 58.25 18.50 16.00 9 .60 13.21 
287-315 930 10.00 14 .00 
315-343 938 57.5 25.00 60.50 19.00 17.00 10.00 14.00 
343-371 984 5S .50 25.00 60.50 18.75 15.75 10.00 14.00 
371-385 970 58.75 25.50 61.50 19.00 16.25 10 .00 14.00 
Horse colt castrated April 17, 1930 (during Sth period reported above). 
FULL FED No. 15, FILLY COLT FOALED MARCH 19, 1929-WEANED SEPTEMBER 10 
1929 ' 
When Weaned 
Li near Measurements (1 nches) 
-------- Average Daily 
Height Depth Height Width of Width of Ration 
Age Weight at of at Hip Shoulder -------(Days) (Lbs .) Withers Chest Rump Points Points Grain Hay 
-------
175-203 714 53.5 22.25 56.5 14.5 14.00 6.77 8.44 
203-231 760 55.00 23.00 57.50 16 .50 14.50 8.00 10.00 
231-259 S10 8.64 10.07 
259-287 850 8.67 11. 56 
287-315 900 57.50 25 .00 60.00 19.25 15.50 9.60 J3.21 
315-343 1003 10.00 14.00 
343-371 1020 58.50 25.50 61.50 20.25 17.00 10.00 14.00 
371-399 982 59.50 25.00 61.00 19.25 16.25 2.07" 7.78 
0.73 bran 
399-413 990 60.00 25. SO 61.50 20.00 16.50 4 .00 10.00 
·Colt off feed. 
FULL FED No. 20, FILLY FOALED MAY 1, 1929-WEANED SEPTEMBER 10,1929 
When Weaned 
Linear Measurements (I nches) 
Average Daily 
Height Depth Height Width of Width of Ration 
Age Weight at of at Hi p Shoulder (Days) (Lb •. ) Withers Chest Rump Poi nts Points Grain Hay 
---132-160 475 51.00 19.25 52.25 13.75 12.50 6.77 8.77 
160-lS8 550 51. 75 21.00 53.75 IS .00 12 . 50 8.00 10.00 
188-216 597 7.19 8.42 
216-244 610 4 .3 3 5.78 
Colt sick 
244--272 625 54.50 22.25 56 .50 17.00 13.50 6.00 9.64 
272-300 730 7.00 12.35 
300-328 730 56.25 23.25 58 .00 17.25 14.00 7 . 00 14.00 
328-356 774 57.25 23.75 58 . 50 17.50 18.50 7.00 14.00 
356-370 780 57.50 24.00 58 . 75 17.50 14.25 7.00 14.00 
ENERGY METABOLISM 
The energy metabolism data for horses follow on pages 152 to 157 
inclusive. 
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perch..ron r.mal. 15 • l><>rn Jlaroh. l.t. 1929 
"Full Fed" 
lrea.t Produet1oD Reu t Produotion Ca1. tor 24 borl. Cal. tor 24 hrs. .l~ It • Per Per Age "'t. Per Per Bern Pulse da.11 . legs. ~ota1 leg. aq. m • days kg •• Totel sq.m. kg. temp. rate a 68.0 2894 43 2027 
1 68.0 2894 43 2027 Ootober, 1929; Average Outdoor Temp •• 1:5. 'laC 
2 70.8 3398 48 2323 
4 78.9 4058 51 2:;88 198 357 7632 1880 21 21 64 
:; 81.7 4085 50 25:;0 199 357 ~86~ 2431 28 13 65 
8 88.5 45a6 51 2694 203 359 8458 2078 H 16 57 
9 B9.4 4550 51 2GB4 217 354 9830 2437 28 12 
10 92.1 4704 51 2722 219 361 9965 2441 28 
12 96.2 4G66 49 2629 221 363 10656 2600 29 12 
14 99.3 4757 48 26M 222 356 8938 2207 25 15 
15 101 4762 47 2605 224 355 9408 2328 27 
16 103 4766 46 2:;65 225 358 9619 2365 27 17 
17 106 5122 48 2719 226 362 9427 2305 26 18 
19 109 5222 48 2717 
3.4oe 20 111 50Q2 45 2:;78 November, 1929; Average Outdoor Temp •• 
21 112 4BB2 4:il 2495 
22 114 4522 40 2293 230 362 9206 2251 25 13 
23 116 5078 44 2545 233 367 8851 2068 24 11 
24 118 4411 37 2185 237 370 9158 2131 25 11 
25 117 4891 42 2435 239 370 7133 1660 19 11 
26 121 5155 43 2517 240 363 6074 1970 22 10 
27 122 5275 43 2559 244 370 n30 2125 25 8 
28 124 5803 47 2781 245 ~72 8602 1994 23 9 
29 125 5184 42 2479 246 37. 9494 !l93 25 8 
30 126 5765 46 2740 247 372 8678 2012 23 6 
31 128 5266 41 2483 249 372 8562 1990 23 6 
32 132 5909 45 2733 250 379 7834 1795 21 6 
33 132 5621 42 2588 251 377 7142 1643 19 9 
34 134 5400 40 2470 
1.loe 35 134 5050 38 2305 December, 1929; ATere.ge Outdoor Temp. , 
37 136 5275 39 2387 
38 138 5827 42 2615 259 383 6547 1489 17 2 
39 139 6182 44 2757 264 392 6317 1415 16 8 
44 147 5482 37 2363 
46 150 6533 44 2780 (Start of No . B machine) 
47 152 5746 38 2431 
48 153 6845 45 2878 266 395 5990 1337 15 12 49 156 5750 37 2392 267 397 6678 1930 22 14 50 156 7277 47 3027 269 395 9312 2079 24 15 51 157 7728 49 3191 270 397 8198 1623 21 14 52 159 6274 39 2572 271 399 7872 1745 20 14 53 162 6149 38 2489 273 399 8525 1889 21 13 55 167 6634 40 2640 274 398 7123 1581 16 6 58 170 6581 39 2~88 
60 174 5803 33 2252 
January, 1930; Average Outdoor Temp. , _6.7 oe 62 176 6696 38 2577 
66 184 7166 39 2690 
289 408 8486 1854 21 9 73 195 7704 40 2779 
74 197 7334 37 2627 290 406 9293 2031 23 9 
65 215 7531 35 2559 291 413 9312 2020 23 8 
66 216 7882 37 2667 292 411 10790 2351 26 9 
91 221 8515 39 2840 293 413 10579 2295 2u 9 
94 227 7987 35 2620 294 413 8064 1750 20 8 
97 229 8016 35 2613 295 411 7776 1693 1~ 4 
96 232 8357 36 2701 290 415 8813 1906 21 2 
99 234 7387 32 2375 297 415 10003 2163 24 1 
100 236 8270 35 2646 299 419 10618 2281 25 6 
300 417 10541 2271 25 7 106 247 7382 30 2296 302 413 10214 2216 25 -1 109 251 7622 30 2347 303 411 10426 2270 25 -3 111 255 8170 32 2487 306 417 9965 2147 24 1 113 259 7210 28 2178 309 417 4915 1059 12 -4 114 261 7267 28 2163 ' 
116 264 7363 28 . 2193 
116 268 6989 26 2066 *February, 1930; Average Outdoor Temp .. , oOe 119 271 6605 24 1938 
120 266 7181 27 2131 322 513 10906 2062 21 
121 266 7632 29 2256 332 456 10616 2163 23 122 268 7786 29 2302 333 456 12211 2467 27 
125 267 7210 27 2136 334 470 12787 2552 27 128 277 6006 29 2317 335 466 11578 2325 25 130 280 7ElO5 28 2241 336 472 10022 1996 21 
133 284 8237 29 2344 
135 287 9725 34 2753 March, 19:30; Averar;e Outdoor Ten:p., 4.40C 136 280 9485 :;4 2726 
137 284 8515 30 2427 338 460 11846 2398 26 
139 290 8496 29 2386 339 460 13824 2798 30 
140 291 9235 32 2588 340 460 13152 2662 29 
141 293 9014 31 2519 341 467 12211 2447 26 
144 :305 9331 31 2541 342 472 12557 2501 27 
149 304 9821 32 2677 343 463 12864 2594 26 
161 319 8592 27 2272 Barn 346 467 11482 2301 25 
162 308 7930 26 2146 temp. 348 467 13843 2774 30 7 
165 318 10800 34 2864 350 467 11693 2343 25 10 
170 325 10109 2642 31 354 467 12730 2551 27 10 
160 333 9379 2418 28 356 476 11155 2209 23 8 181 334 11242 2691 34 360 467 13344 2674 29 12 
186 345 9475 2385 27 362 458 13613 2767 30 4 
188 348 11530 2886 33 364 417 12173 2623 29 5 
189 350 9514 2374 27 
193 352 11501 2862 33 28 
-Began Measuring while Standing. 
195 353 6746 2171 25 19 
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Perolleron va.l. -16, 'bOrn Yaroh 26. 1929 
Half-red f rom Septemb er 9, 1929 
110a t Pro<l.uoUon Beat Production 
Cd. tor M hr •• Cal. for 24 br •• 
.Age lrt • por Per Age lit. Per Per Barn Pul •• 
da,ya ):ga. !l!otal kg. sq. m. day. kg •• Total eq.m. kg. temI'. rete 
1 77.1 2630 34 1702 12 2 77.1 3610 47 2337 213 289 7546 2127 26 
3 78.0 3730 48 2397 214 28 7 5549 1569 19 14 
6 82.6 3869 47 2399 21~ 287 7277 2050 25 
., 83.9 371~ 44 2Z61 216 286 6 758 1917 2 4 
8 8~.0 4037 47 2457 218 290 7574 2127 26 18 
1]. 88.5 4128 47 2451 3.oI.°C 13 90.7 4051 45 2368 November, 1929; ATerege Outdoor Temp., 
101. 92.5 3749 41 2163 
1~ 94.1 3654 U 2201 219 28 8 5424 1531 19 15 
17 95.3 3994 42 2Z63 222 293 5578 1559 19 13 
18 96.2 4061 42 2288 223 295 5981 1663 20 6 
20 99.3 3950 40 2180 224 304 6509 1776 21 12 
III 102 4373 4,3 2371 232 295 5568 1546 19 10 
2Z 103 4565 ,01. 2466 236 299 6432 1771 21 6 
23 103 4373 42 2354 237 29 9 6931 1909 23 9 
24 105 4176 40 2228 236 302 6154 1687 20 8 
'26 109 4181 38 2178 239 299 5069 139 6 17 6 
2 7 III 4268 38 219~ 240 304 6029 1645 20 5 
28 III 4406 40 226~ 242 304 6758 1844 22 6 
29 lU 4478 40 2280 243 30 6 4570 1241 15 9 
32 118 452Z 38 2240 244 299 6710 1848 22 11 
34 121 4747 39 2312 245 299 58 08 1600 19 
36 124 5304 43 2542 1.1°0 39 126 4685 36 2200 Deoember, 1929; Average Outdoor Temp., 
41 132 4872 37 2253 
42 132 4723 36 2179 251 306 5846 1588 19 2 
4 4 136 4 421 32 2000 
45 136 ~054 37 2268 (Start of No . 8 machine) 
50 141 5189 37 2301 
52 144 5597 39 2446 256 312 620 3 1664 20 8 
54 147 5582 38 2402 258 313 5741 1536 18 12 
~8 154 6211 40 2598 259 304 5664 1545 19 14 
61 159 6394 40 2626 260 302 6010 1647 20 1 5 63 162 6499 40 2641 262 2g7 6153 1705 21 14 65 165 6125 3 7 2458 253 29 5 6317 1757 21 14 5& 166 5208 31 2083 264 295 5067 1687 III 11 76 175 6206 36 2401 265 302 533 5 1737 21 13 
77 176 e902 39 2661 266 30 2 4646 1274 15 6 
79 179 7022 39 2677 
81 161 6278 35 2371 January t 1930 ; Average Outdoor Temp_. _ 6 .700 
83 164 6322 34 2369 
86 169 6838 38 2515 261 313 5796 1553 19 9 
87 190 7354 311 2701 282 311 5318 1431 17 9 
90 1!17 7594 38 2720 283 308 5549 1500 18 8 
91 198 6350 32 2266 284 315 6797 1813 22 9 
93 200 7330 37 2605 28~ 315 6912 1842 22 9 
98 206 6460 31 2255 286 311 6854 1844 22 6 
99 2 0 6 5962 29 2075 26 7 315 7027 1873 22 4 
101 210 6739 32 2323 288 316 6854 1819 22 2 
103 215 5961 28 2027 289 322 6509 1712 20 1 
105 220 SU3 29 2146 291 324 8064 2112 25 e 
106 217 ellS 28 2064 292 327 6221 1622 19 7 
107 218 5451 30 2171 294. 324 5914 1549 16 -1 
108 219 6701 31 2251 295 327 6374 16ee 20 -3 
111 225 5741 26 1695 301 327 4051 1056 12 
-4. 
113 227 7104 31 2331 303 349 6835 1710 20 2 
115 229 6250 27 2037 306 344 3494 881 10 2 
118 232 7181 31 2322 
° 120 234 6950 30 2238 *February, 1930; Average Outdoor Temp •• o C 
121 233 7296 31 2355 
U7 201.2 7580 32 24.17 335 394 8563 1916 22 
128 245 7258 30 22~9 337 3 96 7776 173 2 20 
131 246 7056 29 2200 338 399 6758 1496 17 
132 246 8285 34 2583 
133 246 7642 31 2382 March; 1930 j Avere.ge Outdoor Temp •• 4.40C 
135 249 6739 27 2086 
143 255 8765 34 2074 341 390 7622 1713 20 
149 2~1 8342 32 2503 343 391 9677 2170 25 
11>2 264 801.58 32 25H 344 386 11232 2547 29 
157 276 9533 3~ 2765 345 369 10003 2253 26 
162 279 8976 2585 32 348 369 8410 1894 22 
166 285 9130 2595 32 352 380 8947 2047 24 10 
BaH' Fed 356 389 10157 2288 26 10 
175 294 7824 2180 27 358 394 9542 2135 24 8 
177 299 9888 2723 33 364 3 99 1236 4 2746 31 4 
161 299 9158 2522 31 366 386 10406 2360 27 5 
167 30 1 6768 1857 22 19 *Began Measuring while Standi ng. 
Ootober, 1929; Avertige Outdoor Tem;p., 13.70C 
191 301 7651 2100 2~ H 05 19" 301 6058 1654 20 19 59 190 302 7459 2045 25 12 63 209 289 6586 1859 23 12 210 289 7296 2055 25 9 211 289 6269 1764 22 8 212 290 5011 1409 17 7 
154 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Psrclleron Kale 17 I born ,April 16. lliZi 
"Full Fed" 
Heat production 
Cal.. ~or 24 hra. Beet Production 
Jogo 'It. per Per C"l. ror 24 hr •• 
da,ya kga. 'rotal k,s. all ..... 
.l8" Wt • 
Per Per Barn 
0 63.7 2669 42 1941 da.y. kg •• Total .<t. m• kg. temp. 
1 69.4 3926 57 2716 
2 72.3 4310 &0 290B 195 336 9914 2555 30 15 
:3 75.1 4704 63 3097 198 331 8794 2273 27 17 
6 83.5 3821 46 2.3!i3 
7 86.6 5U7 59 3077 November, 192'9; Average Outdoor Temp. t 3 . 4oC 
9 90.7 5069 56 2963 
10 93.4 4699 50 2694 203 335 7901 2028 24 13 
1:5 100 6163 62 339a 210 336 9331 2391 28 11 
16 108 6552- 61 ;>432 Hl 336 9341 2393 28 15 
17 110 6610 60 3425 212 338 7958 2030 24 11 
21 118 7219 61 3576 214 338 4675 1193 14 9 
22 123 6326 52 3059 217 338 8467 2160 25 8 
23 124 5275 42 2528 220 344- 7968 2010 23 6 
24 128 6278 49 2947 221 345 6576 1657 H 5 
26 132; 6902 52 3192 22f 343 9888 2502 29 6 
28 136 6600 48 2986 223 349 n78 22901. 26 6 
32 143 6561 46 2888 226 352 9401.6 2351 27 10 
Z>6 lW 7463 50 3190 
38 102 6346 42 2679 December, 1929; Average Outdoor Temp. , 101°C 
43 159 6538 41 2685 
45 161 6427 40 2620 (Start or No. 8 mach1ne) 
47 166 6!34J. 38 2536 
59 177 7282 41 2789 239 358 8966 2205 25 12 
Sol. 184 67M 37 2523 240 349 8870 2217 25 14 
65 185 6797 37 2539 241 347 8294 2082 24 15 
67 189 6682 35 2458 242 347 9581 2405 28 15 
68 190 6936 37 2M7 243 356 9734 2403 27 14 
72 ~98 6250 32 2235 244 3 54 8333 2066 24 14 
73 200 7138 36 2538 245 357 8794 2166 25 11 
74 200 6998 35 2488 246 354 9677 2399 27 13 
78 206 6288 31 2195 
81 211 6470 31 2222 
° 82 211 5798 27 1988 lanuary, 19ZO; ATerage Outdoor Temp. , -6.7 C 
83 211 5962 28 2045 
84 215 6730 31 2281 262 365 8909 2090 24 9 
86 221 6778 31 2258 263 363 8064 1967 22 9 
87 217 6845 32 2310 2~5 372 8026 1862 22 9 
89 219 7229 33 2427 266 379 9946 2279 26 9 
92 225 6442 29 2127 268 381 9965 2275 26 4 
94 227 7325 32 2400 270 383 9289 2135 24 1 
96 229 7075 31 2306 272 382 9408 2145 25 7 
98 231 6336 37 2053 275 9370 2126 24 -1 
99 232 7104 31 2296 276 8390 1898 22 -3 
100 233 7507 32 2423 281 397 7776 1730 20 1 
105 236 5971 25 1911 287 406 10637 2334 26 3 
106 237 6038 25 1928 
* Februery, 1930; Average Outdo,or Temp •• OoC 108 246 7920 32 2467 
~09 248 8035 32 2494 :;03 10771 2292 25 110 249 7584 31 2348 304 425 1.1424 2431 27 113 250 7181 29 2214 305 436 9062 1896 21 114 252 8506 34 2610 315 424 11098 2366 26 116 253 8803 35 2695 316 424 1040~ 2219 25 119 257 8746 34 2650 317 440 11117 2316 25 120 258 8669 34 2621 Bern Pulse 318 439. 10714 2237 24 123 260 7nO 30 23801. teop. rate 319 435 8506 1783 20 154 308 9254 2502 30 
155 309 9156 2471 30 Uaroh, 1930; Average Outdoor Temp., 4.40C 157 311 10061 2705 32 
158 311 10483 2818 34 321 423 11136 2379 26 159 318 10147 2693 32 
161 318 9974 2647 31 322 426 13037 2774 31 
162 318 9245 2454 29 324 434 11462 2408 26 
163 318 7939 2105 25 325 438 13152 2746 30 
166 320 9600 2536 30 28 326 426 12346 2627 29 331 432 1:3574 2858 31 
October, 1929j Average Outdoor Temp. , 13.70C 337 432 9120 1924 21 339 442 11885 2471 27 
171 331 8275 2139 25 22 a2 
'347 426 11942 2535 28 
175 328 9024 2347 25 19 6l 
-BeRan Ueasur1ng while Standing. 190 324 7526 1971 23 12 
193 327 7190 187-1. 22 7 
194 351 7950 2050 201. ~l! 
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'P'etrcheron P"emaJ.. 16", born Jpr11 2.2., 1929 
l-!elf-fed from Deptember 9, 1929 
Age Wt. Per Per Barn pulse Heat Produotion daya kg •• Totol sq..m. kg. temp. rate Cal. for 24 bra. 
"eo Wt. Por Per October, 19ZQ; Average Outdoor Temp. t l~. ,OC da,.o kg •• Total kg. aq. 11. 
a 74.4 3302 44 2187 153 305 5357 1459 18 22 53 1 78.2 3658 47 2346 158 311 7901 2124 25 16 58 2 78.9 4229 54 2697 182 308 7056 1911 23 12 6 86.6 4882 56 2936 183 308 6979 1887 23 9 7 88.9 4718 53 2792 184 310 6989 1884 23 8 90.7 4694 52 2743 185 311 6960 1872 22 7 9 92.5 4531 49 2615 186 308 6854 1853 22 12 10 94.1 4483 48 2560 187 301 7046 1934 23 14 13 98.4 4363 44 242]. 188 303 6470 1770 21 14 100 4637 46 2545 HO 305 5606 1527 18 17 If> 102 4488 44 2434 191 306 5731 1556 19 18 16 103 4416 43 2377 
17 105 4320 41 2305 November, 1929; Average outdoor Temp. t 3.4oC 18 107 4613 43 2434 
.aa. ll2 4574 41 2346 192 311 5069 1364 16 15 23 116 4507 39 2259 195 308 6413 1734 21 13 25 ll7 4814 41 2396 196 311 5693 1532 18 8 26 ll9 4800 40 2367 197 315 5395 1438 17 12 28 123 4810 39 2326 198 318 4915 1304 15 11 30 127 5126 40 2428 200 313 627€> 1681 20 10 31 129 5448 42 2547 202 311 5530 1488 18 11 32 132 5472 42 2531 203 315 6432 1715 20 15 33 133 5678 43 2603 205 313 6566 1758 21 10 36 137 5482 40 2466 209 318 6739 1788 21 8 37 139 5669 41 2534 212 320 4118 1088 13 6 38 141 5650 40 2506 213 324 4195 1098 13 5 39 142 5582 39 2455 214 324 6461 1692 20 6 40 144 5045 35 2205 215 327 6970 1817 21 6 50 166 6863 42 2753 216 329 3974 1032 12 52 168 7085 42 2810 217 327 6326 1649 19 11 53 169 7147 42 2820 218 329 601'>8 1513 18 55 172 6205 36 2419 
December, 1929 ; Average Outdoor Temp., 1.loC 57 174 7090 41 2751 
58 175 '1277 42 2815 
59 176 7147 41 2755 (Start or No. 6 mach1ne) 
60 177 7210 41 2761 
64 186 7474 40 2778 229 339 6662 1696 20 8 
65 188 6422 34 2372 231 340 5664 1439 17 12 
66 189 7622 40 2807 232 331 6355 1643 19 14 
67 189 7714 41 2838 233 327 6317 1547 19 15 
68 191 7018 37 2570 234 327 6125 1597 19 15 
75 210 7037 34 2426 235 331 5914 1529 18 14 
76 210 6470 31 2230 236 333 5549 1428 17 14 
79 220 5971 27 2000 237 333 6624 1705 20 11 
236 333 6298 1521 19 13 80 217 6046 26 2041 239 336 6528 1673 19 6 81 218 6701 !l1 2255 
_6.7oC 84 220 5461 29 2161 January, 19:30. Average Outdoor Temp., 
85 225 6912 31 2262 
86 222 6451 29 2143 254 343 5088 1287 15 9 
87 227 6575 29 2157 255 340 6162 1571 18 9 
88 228 5778 30 2215 256 335 6317 1618 19 8 
89 229 6518 28 ~ml 257 336 6048 1550 18 9 91 232 6345 27 256 333 6470 1665 19 9 
92 232 6816 29 2204 2M 336 6240 1599 19 6 
93 233 5933 25 1913 250 340 7488 1903 22 4 
94 235 6922 30 2224 252 327 6778 1767 21 1 95 235 6614 28 2125 264 352 7392 1840 21 6 
98 240 5261 22 1664- 2e6 340 7545 1918 22 -3 
100 245 7200 29 2251 274 355 7834 1934 22 -4 
102 254 8400 ~3 25661 
103 253 7622 30 23341 "'February. 19:30; Average Outdoor Temp •• oOe 
105 252 8342 33 2563 ~ 
106 253 7411 29 2269 307 341 9754 2476 29 
107 260 7574 29 2283 306 357 5952 1470 17 
108 260 896~ 35 2703 309 357 7622 1877 21 
109 260 9754 37 2934 310 359 9082 2231 25 
112 265 9898 37 2944 311 362 7085 1732 20 
115 272 9715 36 2841 
4.4oC 116 271 8621 32 2527 Maro h , 19:30; Average Outdoor Temp .• 
117 ?"4 9811 35 2855 
124 276 10272 37 2979 315 350 8640 2155 25 
126 283 10090 35 2680 317 344 8544 2152 25 
140 296 8822 2449 30 318 346 8160 2050 24 
F..lt" fed Barn 321 344 8041'> 2032 23 
temp. 323 344 8813 2226 26 7 150 300 9370 2578 31 325 338 8198 2091 24 10 151 304 9504 259S 31 329 349 8563 2141 25 10, 152 307 9562 2593 31 331 :549 7334 1834 21 8 155 310 7507 2023 24 335 348 8582 2151 25 12 159 308 6960 1862 23 28 337 354 7066 1753 20 4 
339 340 9658 2451 28 5 
·Began Measuring while Stand1ns_ 
156 MISSOURI AGRICULTURAL EXPERIMEN T STATION 
Perchoron Iro.l0 19, born April 23, 1929 
Halt-ted from 3eptemb~r 9 1 1929 
Rea t PrOduotio" 
Cal. :Cor 24 hr •• Rea t Produotion 
.(go .t. Per Per 
day. kga. 'rotal kg. aq. m. Cal. tor 24 hr •• 
0 67.4 2,G88 40 1896 Ago Wt. Per Per Barn 
1 72..1 3345 4G 2,259 days kg •• Total sq.m. kg. temp. 
2, 7Z.~ 4272 sa 2,SW 186 265 61~ 182~ 23 14. 
Z 76.2, 4690 62, 3059 187 264 5731 1707 22 
4 '18. 9 4709 60 3003 188 263 6883 2056 25 
6 83.5 5208 62 32.07 IS9 266 5213 1541 H 17 
11 95.3 512.6 54 2,904 190 272 5030 14.71 18 16 
l2. 97.1 5122, 53 U68 
1.3 100 52,80 53 2906 November. 1929; .&.vere.ge Outdoor Temp . , 3.40C 
18 105 4762. 45 2534 
16 107 ./,742 44 2496 191 258 ~UO 1561 20 15 
1.9 113 5434 48 2,772, 194 272 5587 1634 21 13 
2.l 115 5640 49 2.82,7 195 270 6587 1937 24 8 
2.S 118 45W 39 2.2.59 196 27:1 4829 1409 18 12 
27 126 5702- 45 2,714 197 272 6336 1853 23 II 
.as 129 5400 42, 2525 199 274 5981 1740 22 10 
31 U3 6322 48 2904 201 277 6317 1828 25 II 
34 137 5256 38 2,369 208 274 6058 1753 22 8 
36 138· 4982, 36 2232. 209 274 6355 1849 23 9 
38 U2 4997 35 2,206 215 295 6106 1696 21 9 
48 J.54 6192 40 2590 216 290 6815 1914 23 II 
49 156 60M 39 2510 
50 157 6082 39 25U Deoember, 1929 ; Average Outdoor Temp •• 101°C 
.52 159 6283 40 2580 
S6 157 6206 40 2572 22~ 288 6605 1864 23 2 
:58 166 5837 35 2335 
S9 166 5928 36 2371 (Start NO. 8 machine) 
,S3 176 5515 31 2120 
;;5 179 6278 35 2389 232 266 6105 1732 21 15 
65 180 6845 38 2597 233 284 48 77 1390 17 15 
67 180 6182 34 2345 234 281 6067 1738 22 14 
.,0 181 4781 25 1806 235 284 6048 1724 2t 14 
n l81 5088 28 1921 236 282 5645 1514 20 11 
72 182 5606 31 2111 237 281 5374 1826 23 1~ 
'1~ 184 4838 26 1813 2:38 286 6 086 1726 21 6 
"6 191 5506 2~ 2049 
'17 193 4973 26 1807 January. 1930; Average Outdoor Temp. , _5.70 C 
.,8 194 4010 25 1740 
79 195 5059 26 1829 253 288 4800 1355 17 9 
.eO 196 6192 32 2227 254: 290 5545 1585 19 9 82 199 5424 27 1934 255 299 5491 1512 l El C 
.e3 202 5089 25 1797 25G 299 5395 1406 l C 9 
.e5 202 6000 30 2119 25 7 29 5 6065 169£ 21 9 87 202 4954 24 l747 t 58 30 3 6470 1769 21 8 
88 202 4973 25 1756 259 295 5912 1922 23 4 
.e9 203 5000 30 2110 250 304 5278 1713 21 2 
90 209 5567 27 1931 261 304 ?l62 1954 24 1 92 213 5453 26 186.0 26:3 318 '1085 1880 22 6 
94 218 5328 24 1793 264 322 6317 1551 20 7 96 220 6048 28 2025 265 313 7522 2041 24 -1 97 221 6624 30 2209 267 313 7450 1995 24 -3 99 224 5981 27 ~977 278 327 5 583 1481 17 3 
100 225 5942 25 1957 
1 01 227 5933 25 1947 
-February. 1930; Average Outdoor Temp_. oOe 
104 230 6691 29 2176 
105 2M 6950 30 2260 297 372 4166 967 II 
106 231 6643 29 2153 505 353 5261 ll813 15 
107 231 7325 32 2374 307 348 6490 If.27 19 
ll3 232 8755 38 2833 308 sst, 5950 1631 19 
ll5 243 6585 27 2068 309 361 8540 2118 24 
ll8 249 8822 35 2731 310 351 9293 2276 26 
121 251 7440 30 2288 Barn Pul •• 
~28 255 9178 35 2729 temp . rate Maroh, 1930 i Average Outdoor Temp •• 4.40 C 
133 268 5442 1902 24 
Helt Fed 312 355 10330 2551 2 9 
145 272 7555 2209 28 314 358 10349 2543 29 
147 2H 6470 1885 24 315 358 9658 2573 27 
148 275 7362 2145 27 316 357 9850 2426 28 
149 274 7738 2251 28 317 359 9082 2231 25 
153 27 6 7603 2205 28 320 355 9158 2267 26 
157 276 7786 2258 28 28 322 352 10003 24-88 28 7 324 350 9197 2294 26 10 
Ootober, 1929; Average OUtdoor Temp. t 13.70C 328 360 7642 1873 21 10 
330 367 8832 2064 24 8 
163 271 6048 1773 22 14 50 334 360 ll578 2838 32 12 
167 270 5971 1756 22 15 60 336 368 12134 2828 33 4 
181 266 6336 1877 24 12 338 349 10330 2583 30 5 
183 258 5549 1638 21 8 
184 269 5290 1560 20 7 ·Began :t.!easurlng While Standing. 
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Peroheron J'eaeJ.e 30. born IIQ' 1, l~a~ 
"Full Fed" 
aee.t PrOQuc'Uon Heat Production 
Cal. ~or Z4 hr •• Cal.. t'or 2 ... bra. 
.lp lit. P .... P .... Jolle n. Per Per Barn 
4a:1B lcga. Total q. sq ... da,._ leg •• Total .q.m. k«. temp. 
7 64..~ 31~7 50 2327 
8 M.~ 3293 51 2:597 J'llJluarr, 1930 ; .l'Yerase Outdoor Temp., .e.,·1), 
~ 64..~ 3072 ~ 2266 
12 ee.o ~ 51 2~7 246 286 524.2 U87 18 ~ 
U 72.6 :5660 46 2260 247 284 7315 2085 26 ~ 
17 75.3 3494 ~ 2296 248 281 7200 2083 26 8 
1~ 77.1 3754 49 ~ 249 290 8506 2389 29 9 
20 78.9 3221 4J. 2054 250 295 7373 2050 21 ~ 
21 81.2 4066 50 2548 251 295 6960 1933 24 8 
22 83.0 3e64 47 2388 252 299 8390 2311 28 .. 
23 66.2 4013 47 2422 254 304 8ao2 2347 28 1 
27 88.9 3902 .... 2309 256 306 7661 2081 25 6 
.28 89.8 3888 43 2286 ~59 306 8314 .258 27 ·1 
~. 91.6 4J.57 4S 2414 
30 93.0 3888 42 2237 .February, 1030; Average Ou.tdoor Temp., o·e 
4J. 107 4997 47 2657 
42 108 
-
45 2565 302 328 6912 1800 21 
45 112 4752 42 2432 303 332 9600 24.14 29 
51 llB 5069 43 2504 
52 ll8 5674 ~ 2810 Mareh, 1930; Average Outdoor Temp., 4.40C 
55 123 5578 >l6 2697 
56 123 5822 47 2803 307 329 10752 2785 33, 
57 125 5606 45 2681 308 334 99.46 2557 30 
58 125 5664 45 2702 310 331 10118 2614 31 
60 126 5846 46 2776 313 333 9101 2346 27 
63 136 4061 30 1838 315 331 9312 240& 28 7 
65 ·137 4656 34 2098 317 331 9350 241& 28 10 
66 138 ~50 33 2039 321 330 10099 2al& 31 10 
68 141 4838 34 2145 323 336 10579 2713 31 8 
69 142 4512 32 B92 327 33& 9178 2353 27 12 
71 144 4070 28 1776 329 33& 9312 2388 28 4 
73 148 4378 30 1880 
76 154 5251 34 2196 .Began Ueatlur1ng 'While Standing. 
77 153 5434 35 2281 
79 153 4637 50 1947 
80 159 4637 29 B04 
81 156 4550 29 1890 bor!""" Saddle Female 17. 114m IIIl.Y 15. 195 83 162 5280 33 2138 
84 163 4666 29 1883 
85 165 5472 33 2196 l[eat Produotion 
• 87 165 4963 30 '1992 ceJ.. ~or 24. hra. 
89 161 5126 32 2067 Jge n. Per Per 
94 173 569.3 33 2213 1Ia,r. ~8 fotal q. aq. II. 96 175 6046 35 2335 1 2746 54 2288 
98 177 5232 30 2007 2 ~2.1l 2990 57 24n 
99 178 5568 31 &129 3 53.5 2BBO ~~ 2lI61 
100 179 5693 32 2170 9 6~.8 3566 54 U5a 
103 181 5818 32 2204 10 67.1 3816 57 269~ 
107 191 6106 32 2229 12 n.1l 4051 ~7 2758 
108 192 5961 31 2180 lZ 73.0 4l~2 ~7 2781 
112 197 7229 37 2589 14 H.9 4454 59 2938 
U5 197 5251 27 1681 1 
15 75.3 4037 54 26~& 
117 199 6000 30 ~m l Barn Pulae 16 75.8 3638 48 U81 122 209 6298 30 temp. rate 
126 209 6672 2306 32 
127 211 5568 1912 26 
136 228 6048 1979 27 
139 229 5779 1884 25 
142 231 7114 2305 31 
143 233 6606 2197 29 PoroheroD. Female HSt born july S, 1929 147 239 6029 1916 25 
150 245 6912 2163 26 26 
152 246 &269 1954 25 19 
October, 1929; Average Outdoor Temp., 13.70C Bee.t Produotion Cal. ~or 2. hra. 
155 245 529~ 1654 22 22 59 .1.4. 'lit • Por Per 
156- -245 4790 1493 19 13 59 4ay. kg •• Total kg. sq. m. 
177 252 8659 2660 34 7 1 56.7 2654 47 2P85 
, 178 254 6394 1953 25 12 2 58.5 3499 60 2696. 
181 260 6611 2595 33 :\ 60.3 3852 64 2912 
182 257 8141 2467 32 11 4. 81.2 .3888 64 2910 7 70.3 4171 .59 2861 
~o"ember 1929; Average Outdoor Temp., 3.40e 8 71.2 3638 51 1477 ~ 72.6 3936 54 2647 
184 259 7459 2253 29 15 11 74.9 3437 46 2267 
187 265 8323 2473 31 13 12 76.2 4013 55 2618 
191 2n 8410 2467 31 9 14 81.7 3840 47 2397 
193 272 6746 2557 32 13 15 83.5 3590 .. 3 2211 
195 270 6381 2464 31 lS 17 83.9 . 4301 51 2640 
201 272 8112 2372 30 8 18 84.8 5062 36 1667 
204 272 7968 2330 29 6 23 92.5 3475 38 2005 
'206 277 3859 1117 14 6 24 93.4 3754 40 2153 25 97.5. 3878 40 1ll6S 
December, 1929; Average OUtdoor Temp., 1.100 26 98.9 2736. 28" 1614 
28 103 4531 U 2452 
(Start or No. 8 maoh1De) 29 105 :l235 31 1722 
30 106 3389 32 1794 
223 277 6278 1817 23 12 31 107 4589 ~ 2U5 
224 281 6355 1821 23 14 39 114 4282 37 2163 
225 284 6566 1872 23 15 ~ 127 4973 39 2351 
226 286 7373 2091 26 '15 47 130 .. 118 32 1916 
228 279 7526 2167 27 14 49 133 4301 5& 1976 
230 286 7488 2124 26 13 54 140 5566 40 2474-
231 285 7699 2188 27 6 
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IV. SWINE 
CARE AND MANAGEMENT 
Two litters of pigs are included, one out of a Spotted Poland China 
sow and sired by a Chester White boar, the other a pure bred Duroc-
Jersey litter. The cross-bred pigs were farrowed May 28, 1929, and 
weighed at birth 2.6 to 3.2 pounds, average 2.8 pounds. They were 
numbered IF, 3F, 5F, 4M, and 6M (F-female and M-male). This 
litter was weaned July 22, 1929, aged 55 days. The two boar pigs 
were castrated March 11, 1930, age 287 days. The Duroc-J ersey litter 
was farrowed August 8, 1929 and weaned October 8, 1929, aged 61 days. 
There were six sow pigs and four boar pigs weaned, 33F, 34F, 36F, 37F, 
38F, 39F, 33M, 34M, 31M (died November 19, 1929, aged 103 days), 
and 35M (died November 28,1929, aged 112 days). The birth weights of 
the Duroc-J ersey pigs were 1 pound for 33F, 1.6 pounds for 34M, and 
2.55 pounds average for the others. The boar pigs were not castrated. 
Since weaning time the pigs of both litters were kept on concrete 
floors inside the barn, getting indirect light only. All pigs were full fed. 
The Duroc-Jersey sow took sick and died October 8, 1929, pigs 61 days 
old, and some of these pigs did not grow well for awhile, cold weather 
setting in about this time also. 
The feed records and mixtures are given below, and are for the 
period October 9, 1929 to March 31, 1930, for both litters. 
Age 
(day.) 
134-161 
162-189 
190-217 
218-245 
246-273 
274-301 
302-307 
·For period of only 6 day •• 
CHESTER-WHITE LITTER 
Feed Consumed Per Pig (lb •. ) (4-week period) 
Mixture 
16.R lb •. A· 
56. lb •. B 
97.2 lb •. B 
53.2 lb •. B 
67.2 lb •. E 
165.2 lb •. E 
184.8 lb •. E 
207.2 lb •. E 
46.8 lb •. E· 
Wheat Shorts 
43 lb •• 
4.3 lb,. 
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DURoe-JERSEY LITTER 
Age 
Feed Consumed Per Pig (lbs.) (4-week periods) 
(days) 
Mixtu re 
62- 89 5.6 lbs. A* 
IS.2 lb •. B 
90-117 42.15 lb •. B 
118-145 26.25 lb •. B 
31.5 lb •. E 
146-173 96.25 lb • . E 
174-201 13 8.25 lbs. E 
202-229 208.25 lbs . E 
230-235 46.25 lb •. Et 
*The mixtures for both litters consisted of: 
Corn chops _______________________________ _ 
Lin.eed meal (0. P.) ______________________ _ 
Wheat bran ______________________________ _ 
Alfalfa meal. _____________________________ _ 
Dried buttermilk. ________________________ _ 
Cod liver oiL _____________________________ _ 
Common salt~ ___ _________ ________ __ ______ _ 
Ground limestone. ____ . _________________ . __ 
Steamed bone meaL _______ ________________ _ 
tFor period of only 6 days. 
Wheat Shorts 
(lbs.) 
IS.S lb • . 
28 
28 
l S. 3 
4.3 
Ration A 
740 
100 
50 
50 
20 
20 
6% 6% 
6% 
Whole Milk 
4.S gal •. 
0.3 gals. 
Ration B 
750 
100 
50 
50 
20 
10 
6% 6% 
6J'3 
ANALYSES OF COMPOSITE SAMPLES OF THE RATIONS 
Per Cent Per Cent 
Skimmilk 
S.55 gal. 
10.5 gal. 
5.25 gal. 
Ration E 
750 
100 
50 
50 
20 
10 
6% 6% 
22% 
Per Cent Per Cent Per Cent Ether Crude Per Cent Per Cent 
Moisture Ash N Extract Fiber Ca P 
Ration A _______ 11.42 3 . 96 1.88 6.02 4,41 .50 ,49 Ration B _______ 12.14 4 .07 1. 93 4 . 93 4.17 .56 .49 Ration C _______ 10.82 5 . 15 2.09 4.78 .92 . 63 
ANALYSIS RATION E (5, 6, 7, 8, 9 
Per cent 
~oisture _____________________________________________________________ 10.66 
Ash ___________________________________________________ _______________ 5.15 
~itrogen---------------------------------------------- ________________ 2.08 Protein __ . _____________________________________________________________ 13.00 
Fat ___ ____________________________ ___________________________________ 4.78 
Crude Fiber __________________________________________________________ 4.14 
~itrogen-free Extract __________________________________________________ 62.27 
Calcium (elemental) ___________________________________________________ 0.92 
Phosphorus (elemental) _________________________________________________ 0.63 
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'Cbeat er \'lh1t e P 18 11. born I4ay 28 , 1929, Yemel e Ches t e r Wbite .f 1g 1t.!J , born 14a1 2.8 , H~2i I Yemele 
Heat FTOdu c tloD 
Cel. for 24. hr • • Fl eet Produoti on 
"". 
. t . Per Por Cd. t or 24 hra .. 4e y s kgll. To t al sq . m. 
·e· 
""e Wt . Per Per 13 I!.9!1 270 1404 .. 
dey. kg.e. Total sq, m.. kg. 1> 3.4Q 2.' 12eO 
" 2 ' 4. . :,n •• 5 120'1 . 8 20 4 .1~ 301 139 1 80 
•• 4. 26 
. 01 1099 e , 2' 4. 22 ' 11 128 9 ,. 21 4 .'?6 323 1.40 .8 a 4.:31 ~lB l:!oOl ,. 
28 4 . S1 358 1560 
,. 
28 4.. S? ,., 13~4 
" 3. 4.'72 3n 145$ •• ~2 4. 46 :\62 l4-~1 8 1 
3 5 4. 9" '.3 13.1 '3 ,. 4. ' 2 35> 13 71 '5 
3' • . 35 381 1$~8 71 '5 4.72 :?J~8 1:383 '. 38 5 ,'76 32. lOQe, 5. 3 • e..oe '0' 1127 .0 3. 5 . 62 35. 1.30 .. 
" 
!l.13 32 1 1176 eo 
01 6. 35 '1. 10 11 50 0 0 ~.53 321 11 41 5. 
42 6 .26 '11 1004 50 41 5.~O .66 809 ., 
43 6.26 41. 134-5 e. .. 6.08 213 '01 '5 
. 5 6.3~ 422 1350 e. 43 6 .1 7 2A!. ••• •• 48 7 .26 . ., 1450 e8 
" 
6 . 26- 338 109 1 ,. 
eo e, 71 50S 1480 .5 ., 6.44 
." 1~1 .2 
,. 
•• 11 •• 
5.0 1311 52 Barn :Pul .e e ,. e..Ba '81 14'73 11 
8' 10 .9 5,5 1'307 53 t emp. re te ." 6 . S0 400 1 :376 66 
.' 
11 . 1 800 179& ?2 •• 6.90 .,,1 13'10 65 100 11. 8 .48 20:;0 80 0 1 ?11 . ., 1266 60 
101 11.6 817 1166 70 
" 
1. ?l '.8 14:0,. r.~ 105 12 . 3 1 00 .. 2 130 82 00 8. 26 540 14-6 3 . 0 
112 12 . 9 810 118? as <2 8.26 5 •• 142~ •• 133 11 .2 1114 1991:) 68 
•• 6 .16 
,., 14. 308 eo 
l , loC 6. 8.26 412 111" ,0 Deoember. 19 29 ; Av e r age Ou tdoor Temp •• 
'0 8.1 6 ~l , {l 1364. 61 
?2 6. 26 ' . 1 13301 b' 
19' 40 .4- 22 18 2 196 '5 1 ?3 B. 3~ '12 1109 •• 19. 4 3 .1 2592 2466 00 8 
" 
8.35 .03 13f:>4 .0 
1 . 8 42 .2 2230 2 150 53 15 83 8 .44 . 3. 142? 63 202 42 . 6 2393 2294 56 10 .. 8 . 44 ; 00 13 f:>2 . 0 bor n 20. 42 . 6 2935 2E11 4 •• - 3 01 e.n 401 lOb I •• temp. 20e 4 3.1 216 5 2631 a. -12 
.7 6.2 6 ~1 2 8'6 3B 
.. 6., oC 100 8.!'l3 462 122'1 ; , ,january • 1930; Average Ou tdoo r Temp. • • 101 A.20 <'2 H'2~ e. 11. Fi.89 ~2? 13(,3 •• 223 4 .. . 4 24!ile 2178 5 1 12 132 9.~3 73. 1B1 2 7' 22' ~1.3 2:3?l 2021 46 1 1 :!.3 9 . ~::' ~ 't! ~ 14 ' ~ 52 
2" 5 2. 6 2 1 22 1780 '0 0 
229 54 . 0 2251 185? .2 4 Deesrlber. 1 ~E9 ; A1Iere€e Outdoo r Temp., 1 .1 0C 230 54 .4- 2254 1851 41 2 
231 55.3 2149 1745 3. 8 1'3 13 . 4 1034 2[164 
" • 233 56. 7 2880 2304 51 -3 104 13.6 1(1(16 1\:181 7, 1 23; 57 . 2 2414 H~20 '2 -10 19. l~ . 2. l(l~\4 1904 s. 1. 
. 59 M. O ~2?4 2~~4 55 -0 20 2 15. 0 109? 20 ~J~ 75 11 245 61.' 3211 2447 52 - 8 ~O~ 15. "" 150~ 2f,~~ .~ - 14 .. , 63 . ~ 3 211 23!ill 5 1 -, 
. 06 1~ . 2 14.33 2f>~9 •• - 12 248 6 5 . 3 3 566 2619 5. - 6 
JMUe. ,ry, 1 Q30i Av erfl ge Out door Temp •• _ 6 .70C 
OOC 224 17 . ~ 8 " 1474 50 .. Februe ry • 1 9 30 ; .Anuse Outdoor Te mp .. , 22. 18. 4 go. 154~ 5 1 4 
230 1-.1. 3 .53 1510 •• 3 252 6 7 .6 33_0 2 ... .21 . 0 • 2Z>2 18.8 , .. 1285 43 1 
. 5. 68 .1 2650 18;3 3. 1 
.34 20. 4 1118 1709 55 -2 2.6 66~ '1 2558 1840 38 2 258 19. 7 11 18 1745 
" 
- 1 
25' 67.1 23; 0 1723 36 • 2~9 20 .e 1118 1606 54 
-. 200 72.1 3408 2334 47 • 243 20.4 1271 1;~~ 65 - 8 2 •• 72.6 5300 2301 
.-
2 245 2~ . , 12 24 1?4~ 5, -4 
. 04 74 . 4 4224 . 835 ~ , -e 2" .22. 2: 1402 2030 '3 -, 2M ?5 . 3 3341 2227 •• 8 
l'i130 ; Average Outdoor Temp., o Oe 2.8 76.7 3494 2314 •• 14 Febr\Jary, 2n 7?1. 2909 1914 38 14 
275 77.6 306 7 200 !) .0 1. 2 . 1 22 .0 1805 2631 82 4 
"5 80. 3 32 45 2080 '0 , 252 2!)." 1406 18 70 . & • 
4.40C 
... 2",0 1363 1877 5' • It;arcb, 1Q30j Ayerage Outdoor Temp ., 258 23.6 1214 10 93 51 • 061 25. 0 leu 2 4-00 ' 0 4 278 90. 7 316'7 2043 3. -3 . e. 26 .3 I f:184 2060 60 2 
282 85 .3 3595 2214 4' 5 • e. 26.~ 1 ~84. 20.0 eo -. 284 BS. " 5499 2160 41 6 2 •• 2'1.7 1550' 1952 .. • 2&' 8&.2 4042 2480 ., 8 268 2' . 3 1996 24-66 ?2 14 
288 88 .0 3 226 1955 3' 4 272 28.6 2216 '738 ' 8 l' 290 90 .7 3621 2274 .. 7 27< 20 . 9 1H·6 1974 55 • 291 89 .4 3475 2081 39 • 27& 30.4 1"3 23::'1 .5 ,204 94.~ 4 2 14 2436 45 7 
4 .40C 296 96.6 4061 232 1 •• 8 Ma r cb, 1930j Ave r eee Out door Temp . • 300 100 27 26' 152::' 2? 10 
3D. 102 3 ?63 2079 37 2 2" 29.9 171B 2060 5' · , 305 l 03' 3802 2089 3' 2 281 31.8 1742 2012 , & • 306 105 3416 1678 33 .. 282 33 .1 1930 2171 ;8 ,
28 ' 34 . 0 18 56 2055 '5 6 
28' 3 .... 0 2035 2251 60 S 
28. 34.9 1.01 2066 5. 13 
200 35 .4 1973 2 12 6 56 7 
2.5 35.8 2102 22~ 1 59 1 & 
•• S 36.3 170" 180' 47 3 
29. 36.7 174'1 leU 48 8 
300 3 •• ' 1795 1 795 .5 10 
302 41. 7 193. 1883 4. 2 
304 39. 9 '160 2160 5. 2 
30. 41.3 2227 2183 5' .. 
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Chester 'lJt.ite Ptg #4, 'born li.ey 26,.192'11, !.~81e 
Heat Produc tiOD 
ceol . tor 24 bra . 
Age 1'It. fer Per 
days kg", Totel eq,. m. kg. 
15 ~.40 280 1~30 82 
27 4.85 ~05 1157 63 
31 5.13 20~ 766 .. 1 
.32 5.13 300 109~ 58 
37 5.67 364 1251 64 Cr.e3ter l'ir.lte P1e; i5. born Ma,. 25. 1929, Feme1e 
39 5.90 355 1120 60 
41 6.17 357 1163 58 
42 6.35 430 1376 68 
43 6.35 366 1171 58 Heat Production 
45 6.26 390 12~9 A2 Cal. tor 24 hr •. 
46 6.35 289 gz5 46 Ago Wt. Por Per 
48 6.53 315 990 48 cleys kg •• Totel sq ••• kg. 
50 6.62 400 1246 60 10 2.44 222 1298 91 52 '1.08 429 1279 60 14 3.08 330 1668 107 53 6.99 404 1217 58 23 3.86 323 1417 8 .. ~2 '7.26 370 1088 51 27 4.04 32~ 1402 81 
64 7.35 442 1289 60 28 4 . 26 32. 1334 76 
69 7.7l 485 1372 63 32 ·4.13 314 1319 76 
70 7.62 500 1425 6& 37 4.90 315 1188 64 72 7.eo 503 1413 64 Bern 38 5.03 303 1136 60 73 7.89 461 1285 58 temp. 42 5.71 368 1259 64 
97 8.71 533 1396 61 43 5.81 393 1331 68 
101 8.53 512 1359 60 44 5.99 263 873 44 
105 8 . 80 500 1301 57 45 6.1'7 411 1339 67 
111 8.89 538 1391 61 46 6.35 3~7 1270 63 
112 8.80 397 1033 45 48 6.62 451 1406 68 
113 9.30 496 1247 53 50 6.90 396 1203 57 
132 10.9 593 1348 54 51 6.~0 429 1303 62 
133 ~.98 552 1327 5~ 53 7.7l 475 1344 62 
December, 1929; Average Outdoor Tecp' t 1.1" 6~ 9.30 535 1345 58 73 9.75 607 1480 62 
61 1 7? 10.2 622 1473 61 194 18A 1130 1846 83 10.7 611 1408 67 
196 19.3 979 1051 51 e 91 11.1 654 H68 59 Bu" 
200 19.3 1104 1'749 57 10 temp. 
204 20.4 1207 1845 59 - 3 ~7 10.'7 487 112:J 46 
.206 21.3 1097 1630 !j2 -12 100 11.3 672 1489 5~ 
.. ~. 7° 105 12.3 760 1604 62 
.Te:oue.rY. 19:;)0; Average OUtdOOr 'I'er::p . , 112 12.~ 695 1418 54 
133 18.6 1195 1936 64 
-222- 22.5' ·902 1297 40 7 134 17.2 ~14 1554 53 
223 22.7 758 1083 33 12 
225 .22 ... '7- ·1058 1512 " 
1 December, 1929; Average OUtdoor Temp. f 1.1° 
227 24.0 1188 1636 50 1 
228 25.0 1042 1402 42 7 194 51.7 2830 2400 55 1 
230 25.4 1262 1679 50 2 198 55.3 26?4 2172 48 14 
231 2~.4 1070 1423 42 8 ZOO 54.0 2861 2361 53 10 
·232, 25.~_ _881 1159 3' 1 202 56.7 3048 2438 54 10 
233 25.4 1296 1724 51 -3 206 60.3 3142 2U7 52 -13 
235 26.8 1397 1798 52 -9 
'237 28.6 1354 1672 47 ~ January, 1930; Average OUtdoor Temp., _6.,°, 
239 26.3 1373 1786 52 -6 
241 26.3 1286 1673 49 3 221 66.1 2964 2111 44 2 
243 27.3 12'77 1626 47 -8 223 67.6 3190 2282 47 12 
24~ 28.1 1320 1647 47 -11 225 69.4 3326 2341 48 0 
247 28.1 1560 1946 56 _7 235 78.0 3331 2177 43 -10 
OoC 237 7'.4 3787 2448 48 3 February. lQ~; A'fersg8 Outcloor Temp., 23~ 77.1 3nS 2446 48 -6 
243 78.9 3994 2592 51 -8 
24. 27.7 1387 1?47 50 0 246 84.4 4646 2889 55 ~ll 
250 28.1 1997 2490 71 1 248 86.6 4402 26.92 51 -6 
252 30.8 1411 1660 46 4 
0° 25~ 29.9 1315 1577 44 1 February, 1930; .&."erage Out40or Temp .. , 
256 29.~ 1354 1624 45 2 
258 2~.5 1838 2225 62 2 250 87.5 4301 2207 4. 1 
260 31.3 2160 2517 69 9 252 91.6 5859 2283 42 4 
262 32.2 1440 1648 45 2 254 69.4 3394 2032 38 1 
264 32.7 2136 2425 65 6 256 86.2 3240 1988 38 2 
265 33.6 1478 1648 44 6 257 85.3 3374 2083 40 7 
268 31.8 1416 1635 45 14 262 95.~ 4152 2386 44 2 
269 31.8 1709 1973 54 14 264 91.6 3888 2301 42 -6 
272 34.9 161. 1977 52 17 266 86.6 3480 2122 40 6 
274 35.8 1824 1952 51 6 269 96.6 5054 2888 52 1~ 
275 36.3 1877 1990 ~2 7 271 99.6 4060 2279 41 1~ 
275 104 4258 2314 41 7 
' )tuell, 1930j Average Outdoor Temp. r 4.4oC 
4.40 Sie.rob. 1930; Average Outdoor Temp., 
277 36.3 1.853 1965 51 6 
279 36.7 1637 1725 45 -3 282 110 46'75 2461 43 5 
281 37.2 1829 1911 49 6 284 110 4138 2178 38 6 
282 38.6 1987 2028 51 5 286 113 4520 2342 40 10 
284 39.5 1814 1825 46 6 288 116 4368 2229 38 4 
287 40.4 2078 2057 51 8 290 118 4435 2229 38 7 
289 40.8 1968 1929 48 13 293 122 4550 2241 37 15 
290 41.7 1992 193. 48 7' 294 123 3994 1958 32 7 
293 42.2 1858 1787 44 1~ 296 125 5030 2442 40 8 
295 44.0 2189 2046 50 3 297 126 5203 2514 41 3 
296 43.1 1939 1847 45 8 300 127 2765 1329 22 10 
300 45.8 1421 1304 31 10 302 129 4627 2193 36 2 
302 48.5 1987 1758 41 2 303 134 3907 1817 29 2 
304 4.7.6 2582 2305 54 2 305 132 4704 2208 36 4 
305 47.6 2246 2005 47 4 
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Chester White Fig H6, born May 28, 1929, /.181e Duroe-Jersey Pig, Male, #3~ f born August 8, 1929 
Heat ProdUction 
Cal. tor 24 bra. Heat Production 
Ag. lit. Per Fer Cal. tor 24 hre. 
day. kg •• Total sQ.. m. kg. Age lit. Por Per Barn 
12 ~.M, 384 1779 108 deye kg •• Total eq.m. kg. temp. 
14 3.90 370 1611 95 25 4.08 3'4 1583 92 
17 4 . 40 375 1513 85 25 4.13 270 ll34 55 
24 5.22 368 1334 70 27 4.25 292 1202 59 
U 5.76 382 1300 6~ 36 4.53 30 2 ll81 65 
29 5.85 303 1021 52 42 5.35 342 1219 54 
30 6.12 338 1106 55 51 5.62 583 1816 88 
::17 6.89 462 1403 67 
:le 7.03 366 1098 52 November, 1929; Avere.ge Outdoor Temp. , 1.1oC 
39 7.17 479 1420 67 
41 7.62 498 1420 65 85 9 .98 701 1685 70 9 
43 7.80 506 1421 65 86 10.2 965 2286 95 4 
~ •• 89 527 1469 67 92 11.3 1062 2354 94 4 
45 8.16 556 1517 68 93 11,3 875 1941 '8 5 
46 8.44 647 1729 77 96 lE.O 931 1989 78 13 
62 9.75 582 1419 60 97 ll.8 984 2128 83 7 
62 10.4 655 1531 63 98 12.5 1054 2200 84 7 
69 10.9 738 1678 68 99 12.9 1042 2126 81 6 
70 11.1 730 1639 66 Barn 100 13.2 1022 2063 77 6 
84 12.9 755 1540 59 temp. 104 15. 4 1229 2242 80 -1 
100 13.2 B83 1.82 67 106 16.1 1402 2489 87 -5 
101 13.2 900 1816 68 107 16.1 1330 2362 83 -2 
105 13.8 1120 2189 81 109 17.0 ' 1150 19.2 68 2 
111 14.' 1090 2047 .4 110 17.9 1065 l164 59 6 
133 18.6 1044 16n 56 111 18.1 1010 1663 56 7 
December, 1929; Average Outdoor Temp_ J 101°C Deoember, 1929; Avere'ge Outdoor Temp .• 101°C 
193 42.6 2026 1942 48 3 118 21.3 1586 2357 .4 -4 
lH 43.1 2568 2443 60 1 ll9' 20.9 1697 2556 81 7 
19li. 44.5 2038 1901 46 5 120 21.8 1598 2344 ' ,3 7 
197 45.4 2~7 2272 54 l40 122 22. 2 1742 2522 78 1 
200 44.9 2516 2362 57 10 127 25.4 1987 2643 78 12 
205 46.7 2506 22b6 54 11 133 29.5 1879 2275 64 -14 
206 48.5 2870 2535 59 -13 
January. 1930; A'Verage OUtdoor Temp_, -6.70C 
January, 19:30; Average Outdoor TelIlP. , _6.7oC 
Ho7 36.3 2028 2151 56 5 
221 54.9 2232 1822 41 2 150 36.8 15~3 1651 43 7 
22:! 64.9 2710 2210 49 12 15~ 39.9 2038 2036 51 2 
225 56.7 2162 1730 38 0 156 40.8 2182 2150 63 7 
227 59 . 9 2033 1571 34 -:I 163 40.8 2342 2145 51 
-9 
233 63;5 3446 2566 54 -3 
235 64.9 2~62 1808 :le -14 164 45.4 2237 2060 49 -2 
237 66.2 3624 2628 55 3 167 46 . 7 2467 2231 53 -6 
239 66.7 3486 2614 52 -7 168 45.4 2290 2109 60 -2 
245 71.7 3936 27B 65 -4 
248 73.9 4243 28n 57 -6 February, 1930; Average Outdoor Temp. J 0° 
lebruary, 1930; Average OUtdoor Temp., oOc 177 47 . 6 2971 2663 63 0 
183 64.0 3360 2777 62 6 
250 74.<1. n04 2'5<1. 55 1 184 56 . 2 3312 2671 59 2 
252 78.5 3720 2U6 <1.8 4 186 56.7 2789 2231 49 ' 2 
25<1. 76.7 :)067 2031 40 1 189 62.1 4056 30'3 65 4 
256 75.3 ::1005 2003 40 2 191 ,64 . 0 3264 2418 51 -2 
257 75.7 3005 2003 40 7 192 64.4 4680 34U 73 -6 
260 82.0 3936 2<1.91 4B 9 194 65.3 4229 3087 66 6 
262 82.6 :leBB 2<1.45 <1.7 2 196 68.9 3384 2400 49 H 
26<1. 84 . 8 4440 2758 52 -6 198 67.1 4310 3101 64 16 
266 85.7 <1.646 2868 54 6 200 72.6 4109 2814 57 17 
267 85.7 :le11 2352 U. 12 202 71.2 3667 2647 52 6 
S69 87.5 4085 2476 47 B 204 71.7 3024 2086 42 8 
Z71 92.5 4886 2857 53 14 
275 96.6 459<1. 2625 48 7 Maroh, 1930; Average Outdoor 'temp., 4.40 
276 96.2 U18 2353 43 8 206 70.8 3614 2440 60 6 
Maroh, 1930; ATers80 Outdoor Temp., 4.40C 207 72.1 3538 2423 49 -3 209 70.3 3068 2138 44 6 
278 97 . 6 4675 2666 48 -3 211 72.1 3307 2265 46 8 
282 104 48n 2668 47 5 214 72.1 3302 2262 46 10 
284 104 6136 2791 49 6 215 74.4 3216 2158 43 8 
286 107 6222 2808 49 10 217 76.3 3206 2 137 43 13 
2BB 110 4714 2481 43 4 219 74.8 3091 2074 41 7 
293 114 6338 2.37 47 15 221 76.7 2750 1825 36 16 
294 116 4790 2444 41 7 222 7 •• 1 3283 2160 43 7 
296 11. 5203 2628 44 8 225 79. 8 3418 2205 43 3 
297 116 5155 2630 44 3 226 78.0 2832 1851 36 4 
300 120 5059 25'17 42 10 229 81.2 2990 1908 37 3 
30 2 122 4829 2379 40 2 230 82.6 2669 1679 32 2 
303 124 4896 2388 39 12 232 82.0 3120 1975 38 2 
300 123 4771 2339 39 4 235 83.5 3156 1974 36 7 
307 124 5933 2894 48 7 
164 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Dureo-Jersey Femal& #'S~, 'borD AUgust 8, 1929 Duroe-Jersey ~e.le #':;4, born Aueust, 1929 Eeet :froduct1oD 
Cel. for 24 bra . 
Beat Product1on Age. Wt. Per Per Barn 
Cal. tor 24 hra. days kgs. Totel sQ..IIl. kg. temp. 
AS- Wt. Per Per Barn 27 3;18 264 1310 83 
day. kg8. Total eq.m. kg. temp. 44 4.26 23. 972 55 
1.10 
49 4.81 403 1538 84 
Deoember, 192Q; A,.erege Otltdoor Temp. I 78 7.28 585 2014 94 
122 5 . 80 610 1868 90 1 ~ovember, 1929; Average Outdoor Temp., 3.40 
124 6.90 502 1844 80 8 
12. 6.80 593 1815 87 2]. 85 e.44 454 1240 55 9 
131 8.71 725 18 09 83 10 90 9.30 728 1830 78 5 
_6.,° 93 9. 7~ 8<2 2053 85 5 January, HIM; Averaee Ou-edoor Temp. , 95 11.3 989 2192 88 6 95 1:::.5 803 1864 ?l 13 
148 9.75 458 1117 47 1 .7 11.3 es< 1893 75 7 
152 11.3 461 1022 41 4 100 11.5 838 1834- 72 • 
155 12.3 569 1201 46 1 103 12 •• 1073 2187 83 5 
159 14 . 3 1034 1980 '2 
, 104 12.9 1070 2181 83 -1 
154 14.7 905 1812 56 -2 105 13.6 720 1422 53 -2 
167 15.4 1090 1989 71 -0 100 14.1 1236 2391 88 -5 
109 15.0 1050 1963 '0 3 107 13.4 725 1447 54 -2 
171 16.B 1032 1800 52 -8 
108 12.9 845 1722 55 -1 
173 17 . 2 1176 1999 58 -4 109 14.5 1154 2188 80 3 
175 17.0 1210 2075 71 -7 111 15.2 041 1180 42 7 
February, 19~O; A"ferag" Outdoor Temp., OoC December, 1\129; Average Outdoor 'remp. J 1..10 
177 16.6 132~ 2312 80 0 110 16.6 922 1608 56 -5 
179 17.5 1584 2671 91 4' 117 18.4 1147 187:5 62 -11 
181 19.5 1478 2324. 76 1 118 18.6 1303 2111 70 -4 
182 20.4 1627 2488 80 1 119 17.7 13:52 2228 75 7 
186 22.2 2102 3042 95 2 120 17.7 1339 2240 76 7 
189 25.4 2380 ~032 90 • 121 
17.5 1128 190:5 64 5 
191 25.8 2592 3335 97 -2 123 17.9 1546 223:3 75 4 
192 26.8 218' 2811 81 -0 125 18.8 1423 2289 70 12 
19' 28.6 22~4 28:52 80 6 
13~ 21.3 1253 1862 59 -14 
196 27.7 2045 2675 74 14 January J 19:30j. 
198 29.0 2280 2787 79 16 
..lverege Outdoor Temp., -6.7 
200 :54.5 2558 2802 7. 17 147 29,5 713 863 
202 32. ? 24'17 2812 70 • 
24 5 
203 33.6 2722 3035 81 7 
150 29.9 13~6 1526 45 7 
154 31.8 1282 1481 40 3 
156 33.5 1514 1588 45 4 
107 34.5 2069 226? 00 4 
Uerch, 1930; Avereee Outdoor Temp., 4.4oC 
159 35.4 1700 1839 48 8 
160 30.S 1747 1870 49 -1 
205 ~2.2 1762 20 16 55 6 16~ 
37.2 2333 243? 63 -9 
209 M.O 2189 2421 54 6 
158 36.? 1661 1750 45 -4 
210 35.4 2£flC 2431 64 5 
170 ~9.0 2102 2131 54 -7 
212 35.4 2208 2~79 62 6 
172 39.9 2150 2148 54 -4 
217 39.9 25H' 2515 05 13 
174 38.0 2150 2194 56 -11 
221 40.8 :H1O 2363 59 15 ooc 
223 43.5 Zli7S 2!:126 62 3 
February, 1930; Average Outdoor Temp., 
224 44.0 2534 2368 58 8 179 
226 43.5 2314 2163 53 4 
41.5 2789 2734 6S 4 
229 46.3 2534 2304 55 3 
183 44.~ 2434 2275 55 6 
230 47.2 19~9 1747 41 2 1 84 46.7 3101 2794 66 2 
232 4/;l.5 2582 2347 56 2 
186 45.4 ~Oe6 2831 08 2 
233 47.2 2323 2093 49 4 
189 50.3 3406 2938 08 4 
191 51.3 2880 2462 55 -2 
193 ~2.2 3528 2965 68 6 
194 52.6 2540 2218 50 0 
190 51.7 2822 2392 55 14 
200 5~.O 2765 2160 47 17 
202 5'7.6 4027 3190 ?O 0 
204 58.5 3461 2704 59 8 
JJarch, 1930; Average Outdoor Temp_, 4.4:°C 
205 59.0 2813 219a 4S 0 
209 58.5 290 .. 2209 50 6 
214 62.1 3168 2400 51 10 
215 64.4 3274 2407 51 8 
217 04.9 3600 2647 55 13 
219 64."" 3312 2435 51 7 
221 66.7 3014 2168 45 15 
223 68.1 2630 1879 39 3 
224 69.4 2410 1597 35 8 
226 67.0 2746 1975 41 .. 
231 72.1 270 7 1854 38 2 
232 '71.'7 :3446 2377 48 2 
235 73.0 3744 2547 51 ? 
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Duroo-J orser lemale #'34, born August 8, 1929 Duroo-Jersey Male #35, born AUgust 8, 1929 
Beat Produot1on 
Cal. tor 24 hr •• -Heat Produotion 
ASe 'lit. Per Per Barn Age 
. Cal. tor 24 hrs. 
day. kg •• Total Bq.m. kg. temp. 'lit. Per Per Barn 
26 4.n 372 1437 79 days kg •• Total sQ..moo kg. temp. 
36- 5.25 362 1305 69 26 3.95 327 1414 83 
42 5.44 490 1554 76 28 4.17 110 459 25 
43 5.52 487 1517 74 34 4.31 294 1202 68 35 4.26- 293 1206 69 
November, 1929; Average Outdocr Te~p •• 3.40C 36 4.31 264 1080 61 4.2 5.08 354 1304 70 
93 i7.9 1356 2250 76 5 44 5.44 305 1079 56 
96 19.9 1370, 2187 72 13 49 5.17 4.09 1333 66 
97 19.5 1414 2224 73 ., 
100 20.2 1433 2205 ?l 6 November, 1929; Average Outdoor Temp .. , 3.4. 
104 23.5 1368 1907 58 -1 
105 24.5 2054 2796- 84 -2 85 6.80 571 1749 84 9 
106- 25.0 2138 2877 86 -5 86 7.08 701 2094 99 4 
107 24.5 1505 2049 61 -2 90 7.08 610 1823 86 5 
III 28.1 1354 1689 48 7 III 7.71 631 1785 82 6 92 7.26 620 1823 85 4 
Deoember. 1929; Average Outdoor Temp. , 101°C 93 6.62 670 2087 101 5 94 8.30 715 1930 86 12 
116- 29.9 2136 2561 71 -5 95 8.4.4 708 2052 III 6 
117 30.8 2110 2483 &9 _11 96- 8.84 742 1937 84 12 
118 31.8 2350 2715 74 -4 97 8.89 922 2384 1M 7 
ll9 31.3 2328 2714 74 7 100 9.07 859 2193 95 5 
121 32.2 2222 2544, 69 5 105 9.53 991 2453 104 -2 
125 34.5 2594 2842 75 12 10e 9.53 1128 2792 U8 -5 
130 38.1 2784 2854 73 11 107 '9.30 840 21ll 90 '-2 
133 39.9 3019 3010 76 -14 108 9.30 840 21ll 90 -1 109 8.89 926 2395. 104 2. 
.January, 1930; Average Outdoor Temp •• _6.70C III 8.62 564 1487 65 7 
14.7 51.7 2594 2200 50 5 
148 50.8 3151 2702 62 ~, (D1od lIO"7ember 28---Age 112 days) 150 53.1 3312 2762 52 
154 56.7 3708 2965 55 1 
163 64.4 4200 :3100 65 -9 
165 66.7 4147 2992 52 6 
168 54.4 3085 2277 48 -5 
170 68.11 4142 2929 50 _7 
'172 71.7 4834 3334. 57 -4 
174 68.5 4406 3127 54 -11 
175 58.1 4080 2906 60 -7 
rebruary. H30; ,barago Outdoor TOIl!l>., oOe 
177 67.6- 2808 2020 42 0 
1711 70.8 40138 2874 58 4 
181 '73.9 44021 2987 60 1 
183 77.6- 31538 2378 4~ 6 
185 75.3 3653 2'35 49 7 
186 78.0 3350 2190 43 2 
189 82.6 4080 2556 ~9 4 
1111 8~.~ 3524 2251 43 -2 
'19:S 8~.8 4Z96 2668 51 6 
196 86.5 3442 2099 40 14 
1911 92.5 4061 2375 44 14 
200 90.3 3825 22?? 42 17 
203 93.9 4267 2481 45 7 
204 93.0 3883 2271 42 e 
Karoh, 1930, .A.ver8go Outdool;" Temp., 4.40C 
205 93.0 5222 3054 56 6 
208 97.5 5145 2924 53 2 
210 96.5 4882 2790 51 5 
212 97.5 4295 2441 44 6 
215 99.8 4214 2354 42 8 
Z19 103 3744 2046 36- 7 
222 107 3370 1802 31 7 
224 108 4205 2237 39 e 
225 109 414.7 2194 38 3 
228 III 3658 1915 33 10 
229 ll3 4061 2093 36 3 
230 114 3558 1876 32 2 
233 ll5 3763 1930 33 4 
235 ll7 422~ 2144 36 7 
166 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Dproo-.Tereey l'emale fj35, born AUgust 8, 1929 Duroo-Jer.ey Female 137, born August 8, 1929 
Beat Product1on Beet Production 
\.oal. tor 24 hra. Cal. for 24 hrs. 
Age 1ft. Per Per Barn Age Wt. Per Per Barn 
day. kg •• Total aq .. m. kg. temp. day. kg •• Total aq.ro. kg. temp. 
27 4.90 386 1456 79 
November, 1929; Average Ou'taoor Temp_ , 3.40 28 4.99 201 749 40 
36 4.72 257 993 54 
105 8.44 877 ~44 104 4 41 4.90 411 1550 84 
107 8.44 842 2250 100 4 44 6.08 366 1204 60 
5:3 7.Q8 525 1567 74 
December, 1929; Average Outdoor Temp. , 1.10 
3.40 NOTember. 1929; Average Outdoor Temp. , 
118 15.0 998 1855 ,67 -4 
119 14.5 1109 2103 76 7 88 11.,8 710 1546 61 4 
.120 14.3 1116 2141 78 ? 90 11.6' 1050 2298 n 5 
121 14.3 1037 1985 ?:3 4 gz 12.0 882 1884 74 4 
123 14.5 1037 1966 72 4 93 12.9 979 1997 76 5 
120 15.4 1266 2346 84 12 94 13.6 979 1933 72 12 
127 17.2 1414 2404 82 12 100 15.2 1164 2143 ?7 6 
131 19.3 1658 2626 86 10 106 17.9 1150 1908 64 -5 
133 19 . 1 1440 2296 75 -14 106 17.2 1-270 2159 74 -1 
_6.7° 
109 18.6 1123 1620 60 2 
J'anuary, 1930; Average Outdoor. Temp., 110 19.1 1459 2329 76 6 
147 25.0 991 1333 40 5 December, 1 9,2g; Avereae Outdoor Temp. , 1.1° 
148 25:0 1526 2053 61 -1 
150 25.4 1147 1526 45 7 117 21.5 1716 2537 80 -11 
152 25.9 1109 1459 43 4 116 22.7 1776 2538 78 -4 
156 29.0 1526 1866 53 7 119 22.5 1654 2379 74 7 
158 30.4 1:;50 1641 51 4 121 22.7 1654 2364 73 4 
162 31.3 1834 2136 59 -3 123 23.1 1654 2335 72 3 
le8 :31.3 2009 2400 66 -3 127 26.3 2009 2614 76 12 
172 34.5 1992 2162 58 -4 133 29.0 1486 1817 51 -14 
174 35.4 2170 2339 61 -11 
_6.7 0. January. 1~:.30; Average Outdoor Temp .. , 
oOc 162 47.6 2002 1769 42 -2 February, 1930; Average Outdoor Temp. J 164 47.6 2549 2278 54 
-6 
166 47.2 2567 232<10 55 _2 179 36.7 2722 2866 74 4 172 51~3 2688 2292 52 -4 181 39.5 2971 2989 75 1 174 50.6 3629 ~_11P. 71 -11 163 41.3 2477 2428 60 6 
186 40.6 2510 2481 62 2 February, 19301 Ayerage Outdoor Temp., 0" 
191 46.7 2400 2162 51 -2 
193 46.7 3240 2919 69 6 179 54.4 3566 2923 66 
" 195 47.6 2731 2436 57 12 181 57.2 3187 2529 56 1 196 49.9 2699 2521 56 14 183 59.0 3245 2535 50 6 199 56.1 404.2 3183 70 14 165 57.6 3360 2667 58 7 202 54 •• 3494 2864 64 6 188 64.9 3720 l!735 57 9 203 55,8 3335 2690 60 7 189 64.9 3432 2524 53 4 
4. 4°C 
191 66.7 4032 2901 60 -2 
:Maroh, lQ30; Average Outdoor 'remp.) 193 67.6 3616 2\740 56 6 
195 68.9 3630 2716 56 12 
209 57.2 3202 2541 56 6 199 74.4 3250 2181 44 14 
215 60.6 3341 2550 55 8 201 74.8 3835 2574 51 19 
217 63.0 3274 2443 52 13 204 74.8 3902 2619 52 8 
.219 62.6 2562 1941 41 7 
C) 221 65.3 3264 2382 50 15 14aroll, 1930; Average Outdoor Temp •• 4.4 223 66.7 3034 2163 45 3 
225 67.6 3053 2196 45 3 206 77.6 3678 2535 50 
-3 226 67.6 2774 1996 41 4 206 76.9 3744 2431 47 2 229 71.7 5408 2350 46 3 210 78.9 3370 216S 43 5 231 72.1 3053 2091 42 2 214 61.2 3263 2091 40 10 232 n.l 3005 2056 42 2 216 65.? 3254 2009 38 4 235 74.4 2842 1907 36 ? 218 86.2 3504 2150 41 7 
219 64.4 3581 2224 42 7 
222 86.9 3514 2117 40 7 
223 89.8 3341 2001 37 3 
225 91.6 3446 2039 3S 3 
228 92.1 3955 2326 43 10 
229 95.3 3245 1665 34 :3 
231 96.2 3562 2035 37 2 
233 98.0 3763 2125 36 4 
235 98.4 3264 1644 33 7 
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Duroo-Jer.e,. remale 1~8f born August a. 1929 Duroo-Jersey Female 1J~9. born August 8, 1929 
Heet frod uct1on 
Heat ProOuot1on Cal. for 24 hr •• 
Cal. tor 24 bors. Age Wt . Per Per Darn 
.1.6. n . Per Per Barn days k e,s. Total sQ..m. kg. temp. 
dar· kg", Total aq.m. kg. temp. 25 5.08 407 1500 80 28 5.35 227 809 42 
26 3.77 259 ll04 69 35 5.81 423 1432 73 
28 3.95 180 778 45 42 6.44 538 1706 84 
33 4.08 327 1384 80 50 8.53 657 1744 77 
35 4.35 203 825 47 64 7.53 227 652 30 
35 4.45 255 1022 57 65 7.44 405 1175 55 
42 4.99 279 1040 60 57 7.71 479 1355 52 
43 5.17 344 1254 57 
47 5.35 291 1037 04 NoveIJ1ber. 1929; Average Outdoor Temp.) 3.40C 
49 5.53 390 1351 71 
50 5.44 414 1450 75 107 15.9 1128 2020 71 -2 
51 5 . 4'" 329 1150 50 106 15.7 1219 2204 78 -1 
53 5.52 336 ll61 50 109 17.0 1334 2267 78 2 
3.40C 
110 17.7 1360 2308 78 6 
November, 1929} A'1'erege Outdoor Temp., III 18.1 1375 2264 76 7 
85 7.53 502 1729 80 9 Deoember. 1929; Average Outdoor Temp_. 101°C 
93 8.15 749 2044 92 5 
H 8.98 792 2035 88 ' 12 117 20.2 1920 2955 95 -ll 
95 9.53 847 2097 89 13 118 21.3 1416 2105 65 -4 
97 9.75 962 2345 99 7 119 21.1 1382 2068 65 7 
100 10.7 814 1876 76 5 120 21.1 1522 2427 77 7 
103 11.8 989 2139 84 5 121 21.1 1476 2212 70 4 
105 12.5 1030 2150 82 -2 123 21.3 1454 2161 66 5 
106 12.7 1051 2189 84 -5 125 22.5 1574 2254 70 12 
107 12.5 1032 2154 83 -1 127 25.0 1697 2283 66 12 
108 12.0 922 1970 77 -1 131 25.3 1965 2558 75 10 
109 12.9 1054 2150 82 3 
110 13.6 905 1787 57 6 January, 1930; Average Outdoor Temp., _6.70e 
111 n.8 727 1421 53 7 
Deoember, 1929; Average Outdoor Temp., 101°C 
147 34.9 2071 2252 59 5 
151 37.2 1440 1504 39 12 
153 37.6 970 1005 25 -1 
118 17.0 1092 1672 64 -4 155 40.4 1853 IBM 46 7 
119 15.6 1282 2236 77 7 157 40.4 2215 2195 55 4 
121 16.3 1198 2108 7~ 3 158 40.8 1615 1591 40 4 
123 16.3 1105 1945 68 5 162 41.3 1958 1914 47 -3 
125 17.2 1174 1996 68 13 164 42.6 2362 2255 55 -3 
134 20.9 1133 1707 54 - 12 166 41.7 2386 2319 57 -1 
January, 1930; .&.verage Outdoor Temp. I -6.70C 168 42.2 2837 2736 67 -2 170 44.0 2971 2790 68 -7 
148 27.7 1651 2093 50 -1 172 45.8 2136 1956 47 -4 
152 29.9 1644 1971 55 4 174 45 .0 3091 2831 67 -11 
156 32.7 1490 1691 46 7 oOe 157 33.1 1054 1186 32 4 February. 1930; Average Outdoor Temp_. 
159 ~.5 2021 2214 59 8 
160 34.0 1570 1736 46 0 178 46.3 2851 2601 62 1 
162 35.4 1920 2069 54 -3 180 49.9 3331 2897 67 
" 164 35.4 2006 2162 57 -5 182 51.7 2550 2245 51 1 
168 35.4 1886 2033 53 -2 183 51.3 3206 2740 62 6 
170 38.1 2784 2864 73 -7 188 57.2 3480 2762 51 9 
172 39.5 2141 2153 54 -4 190 59.0 3624 2631 61 2 
174 39.5 2894 2910 73 -11 192 61 . 2 3360 2555 55 -6 
176 39.5 3422 3441 87 -6 193 61.7 3984 3018 65 6 195 51.2 3739 2854 61 12 
February, l'il30; ATerage OUtdoor Temp., OoC 199 69.9 3720 2601 53 14 202 71 . 2 4032 2800 57 5 
178 39.9 2803 2803 70 1 204 73.5 4171 2837 57 8 
180 44.0 2712 2535 62 4. 4. 4°C 181 43.5 3058 2885 70 1 March, 1930; Average Outdoor Temp., 
183 45.4 3034 2783 67 6 
185 44.0 2928 2736 67 7 206 72.6 3898 2670 54 -3 
190 50.8 3096 2545 61 2 20~ 74.8 3758 2522 50 2 
191 51.3 2568 2195 50 -2 20«;; 73.9 3494 2361 47 5 
193 51.3 2H6 2236 51 6 214 79.8 4186 2701 52 10 
201 57.2 33"'1 2652 58 19 216 83 . 0 3686 2318 44 4 
202 57.2 2861 2271 50 6 217 82.6 4282 2693 52 13 
204 56.7 3254 2603 57 8 219 83.0 4234 2663 51 7 222 87.1 3974 2423 46 7 
March, 1930; Average Outdoor Temp •• 4.40C 223 87.5 3293 1996 38 3 225 89.4 4454 2657 50 3 
206 59.4 3288 2649 55 -3 226 88 . 9 3667 2209 41 4 
209 59.9 3062 2374 51 6 229 93.0 3946 2308 42 3 
211 61.2 3034 2315 50 8 231 93.9 344~ 2003 37 2 
214 53.0 3235 2414 51 10 232 92 . 5 3590 2099 39 2 
216 64.9 2813 2068 43 4 
217 55.8 3178 2320 48 13 
219 65.8 3408 2488 52 7 
222 69. ,4 3158 2231 46 7 
223 70 . 8 3072 2133 43 3 
225 72.1 3494 2393 48 3 
228 73.9 3206 2166 43 10 
229 7A.8 2890 1940 39 3 
231 76 . 7 3082 2041 40 2 
232 76.7 2794 1850 36 2 
235 78.9 3014 1957 36 7 
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V. SHEEP 
MANAGEMENT 
The lambs used in this work were purebred Dorset Horns and were 
started on test a few days after birth. They were allowed to run with 
their mothers during the day but were confined separately at night in 
order to eliminate excitement in catching them for the metabolism test 
in the morning. These lambs were weaned when approximately four 
mon ths of age. 
The ewes were fed a ration of leafy brown alfalfa hay and a grain 
ration composed of 4 parts corn, 3 parts oats, 1 part bran and 1 part 
linseed oil meal by weight. When the pastures were good enough to fur-
nish sufficient roughage, the hay was eliminated from the ration. The 
lambs were permitted to eat hay and grain with the ewes. 
After the lambs were weaned they received a ration composed of 
6 parts oats, 2 parts corn, and 1 part grain. These lambs were fed liber-
ally to insure good growth but were not given all the grain they would 
consume. 
The ewe lambs were bred by accident during the fall, one of them 
dying at lambing time. 
170 MISSOURI AGRICULTURAL EXPERIMENT STATIO N 
ENERGY METABOLISM 
Dorset Uele #13:30 (t'P1n of iJl335). Dorset FemoJ.e #1336 (tw1n of #1330). 
born February 1e. 1929 born February 16 I 1929 
Castrated July 18, 1929 
101°C 
Beat Pro<juctlon 
Deoember, 1929; Average Outdoor Temp. f Cal. for 24 hrs. 
Age Wt. Per Per Bern 
287 45.8 1368 1289 30 2 days kg •• Totel sq.m. kg. temp. 
28g 46.3 1627 1525 35 2 
101°C 290 46.3 1469 1377 32 0 December, 1929; Average Outdoor Temp. , 
291 46.7 1392 1297 30 3 
292 47.6 1646 1517 35 10 287 43.1 1344 1311 31 2 
293 47.6 1565 1442 33 12 289 43.5 1459 1415 34 3 
294 48.1 1694 1553 35 15 290 44.0 1517 1463 34 0 
296 46.3 1517 1422 33 10 291 43.5 1598 1550 37 5 
297 46.7 1512 1409 32 11 292 46.3 1670 1565 36 10 
298 47.2 ;1.517 1405 32 17 293 46.3 1570 1471 34 12 
299 47.2 ]459 1351 31 18 294 46.3 1694 1568 37 15 
300 47.2 1315 1218 28 17 296 40.8 1392 1312 30 10 
301 47.2 1450 1M3 13 31 297 45.8 1454 1370 32 13 
303 47.6 1603 1477 34 14 298 45.4 1382 1309 30 17 
304 46.3 1397 1309 30 14 299 46.3 1372 1287 30 18 
305 49.0 1570 1425 32 8 300 45.8 1402 1321 31 17 
306 48.5 g55 875 20 0 301 46.3 1426 1336 31 12 
307 48.5 1243 113~ 26 1 303 45.4 1527 1541 36 14 
304 45.4 1397 1323 31 14 
January, 1930j Average Outdoor Temp. ,-5. 7°C 305 47.2 1378 1276 29 10 
306 47.2 1277 1182 27 0 
320 50.8 1656 1469 33 12 307 47.2 1474 1365 31 1 
321 50.3 1872 1670 57 6 
_6.7 0e 322 50.8 1632 1448 32 10 January f 1930; 1..verage Outdoor Temp. t 
324 50.8 1531 1358 30 12 
325 50.8 1694 1503 33 5 320 46.3 1454 1363 31 12 
326 50.3 1704 1520 34 5 321 46.3 1584 1485 34 8 
327 51.3 1546 1365 30 5 322 46.3 1378 1291 30 10 
328 50.8 1733 1538 34 1 324 46.7 1397 1302 30 12 
331 51.3 1872 1652 36 g 325 46.7 1666 1553 36 5 
335 52.2 1891 1653 36 2 326 46.7 1651 1539 35 5 
3~6 52.2 1796 1561 34 2 327 40'7 .. 2 1680 1556 36 5 
339 53 . 1 1829 1584 34 4 328 46.7 1454 1355 31 2 
345 54.4 1843 1574 34 5 329 47.2 1632 1511 35 1 
3~6 54.4 1963 1676 36 6 331 47.2 1738 1609 57 9 
335 47.2 181g 1684 39 4 
February, lQ30; Average Outdoor temp. , oOC 339 49.0 1853 1681 38 • 346 51.7 1771 1555 34 6 
350 54 •• 2002 1711 37 10 347 49.9 HOl 1705 38 1 
352 54.4 1795 1534 33 12 348 49.9 1896 1700 38 8 
355 55.3 2050 1'37 37 8 349 49.9 1886 16n 38 6 
356 55.8 2117 1 ?7g 38 13 
357 56.7 2045 1704 36 9 OOe 359 58.1 1003 822 17 6 February) 1930; Average Outdoor Temp. , 
360 57.2 1344 1111 23 9 
361 59.1 1258 1031 22 14 350 49.9 2069 1847 41 10 
362 57.6 1411 1166 24 6 353 49.9 2131 1903 43 14 
363 57.6 1696 1567 33 5 354 50.8 2035 1801 40 8 
364 57.6 1910 1579 33 5 355 52.2 2078 1823 40 10 
366 58.1 1666 1366 29 12 356 52.6 1934 1682 37 13 
367 59.0 1416 1151 24 13 357 54.0 2026 1732 38 11 
368 58.1 1157 948 20 16 359 54.9 1536 1302 28 8 
360 56.7 984 820 17 g 
March, 19:30; ";"verage Outdoor TetJp_, 4.40C 361 56.7 2064 1720 36 15 362 56 . 7 1834 1528 32 6 
376 59.4 1570 1276 26 10 363 56.7 1301 1084 23 5 
379 59.9 2150 1734 36 4 364 56.7 1906 1568 34 5 
381 60.3 130 1 1049 22 8 366 56 . 7 1248 1040 22 12 
385 60.8 2261 1809 37 10 567 57.2 1704 ]408 30 13 
389 65.3 2170 1669 33 9 368 56.7 1997 1664 35 18 
390 6 ~ .e 2141 1634 33 19 
4.40e 391 65.3 2222 1709 34 14 UaTch, 1930; Avert;ge Outdoor Temp., 
394 65 .8 2045 1561 31 19 
396 64.0 2191), 1714 34 5 378 60.3 1627 1312 27 10 
404 65.3 2189 1683 34 6 379 60.3 2255 1819 37 4 407 64.4 2352 1823 37 10 391 60.8 2203 1762 36 9 384 61.2 2429 1943 40 14 
409 65.8 2285 174-'; 35 14 
417 61. 7 2462 1954 40 15 
~lC 62. 1 244 8 1942 39 18 
RESEARCH BULLETIN 143 171 
Dcr.Gt rceQle 11~S (twin ot 113S1), Doraet Female #1359 , born January 2~, 1930 
born February 16, 1929 
Beat Produotion 
BeU Produot l on Cal. tor 84. hra. 
Cal. tor 24 hra. 
.!ge n . Per Per Barn 
.!ge lit • Per Per Barn dayo kga . Total aq.m. kg. temp. 
day. kg •• Total sq . ni . kg. temp. 
OoC February , 1930; Average Ou~door Temp., 
Deoembe~, 1929; Average Outdoor Temp., 1.10C 
1262 
21 9.98 783 1757 78 12 
285 38.6 1157 30 22 9.98 728 1636 73 16 
287 39.0 1392 1437 36 3 23 10.4 72:1 1590 70 18 
288 39.0 1445 14n 37 0 24 10.4 "3 1037 45 24 289 39 .5 1416 1452 36 5 26 11.3 751 1571 66 13 
290 39.9 1310 1335 33 10 28 11. 8 665 1360 56 18 
291 40.4 1426 1444 35 12 29 11 . 8 775 1585 66 15 
292 40.4 1565 1585 39 15 30 12.7 823 1580 65 10 
294 39.9 1512 1541 38 10 31 13.2 881 1659 67 18 
295 39.9 1325 1350 33 12 32 13.2 835 1573 63 7 296 40.4 1339 1356 33 17 33 13.2 888 1672 67 12 297 40 . 4 H16 1434 35 18 
4 . 40C 298 40.8 13~8 1367 33 17 Maroh, 1930; Average Outdoor Temp., 299 40.4 1469 1487 36 12 
:501 39.9 1450 1477 36 14 35 14. 1 n9 1717 66 11 ~2 39 . 5 1397 1433 3e 14 36 14.3 955 1733 67 3 ~3 39.9 1363 1389 34 8 37 14.5 845 1534 58 13 304 39.9 10nl 1095 27 0 38 15.0 878 1565 59 14 305 .39.9 1267 1291 32 1 39 15 . 6 914 1573 59 15 
-6 . 70C 41 15 . 9 996 1714 63 11 January, 1930 ; Average Outdoor Te~p., 42 16 .3 953 1615 58 16 
43 16.6 1008 1683 61 12 
:n8 39.9 H35 1462 36 12 45 16 .8 958 1599 57 10 319 40.4 1387 1404. 34 8 46 17.2 991 1630 58 8 320 40.4 H45 1463 36 10 47 17.7 960 1558 54 15 
:522 40 . 8 1502 1512 37 13 48 17.9 1070 1712 60 10 S2S 40 . 8 15:15 1565 38 5 49 18.1 1171 1874 65 9 see 40.8 1502 1512 37 1 52 19.1 1135 1765 59 18 
3'3 45.4. 1747 1654 38 5 54 19.7 1109 1687 56 9 
S'" 45.4 1752 1659 39 6 58 20 .9 1296 1911 62 10 345 45 . 4 171~ 1623 38 1 60 21.3 1294 11883 61 6 ~"'6 4.5.4 1676 1586 37 7 62 22 . 0 1248 1785 57 4 347 "'5.4 1757 1664 39 6 64 22.7 1342 1887 59 10 
February, 19:501 Avera,e Outdoor Temp . , oOe 65 23 .1 1363 1893 59 10 
348 46.4 l71l2 1653 ::19 10 
~S 45 . 8 17:58 16oj,O :18 8 66 23.1 1416 1966 61 15 S5' 48.5 1872 170! .:19 13 48 24. 0 1214 1649 51 11 3115 48.1 185S 1700 39 II ?3 24.5 1440 1935 59 8 SilT 49.9 1037 92& 21 7 74 25.0 1478 1965 59 14 S58 49.0 917 834 19 9 75 25.0 1435 1908 57 18 ~. 49.g 1166 1041 23 13 26 . 3 1378 1778 52 19 360 48.1 Q65 885 20 8 78 
361 48.1 1373 1260 29 5 
362 48.1 1310 1202 27 :! 
S6oj, 48 . 5 1402 1275 29 12 
Mil 49.9 IS49 1204 27 1S 
S66 48 . 1 18g6 1739 3g 18 
lIarcb, lQ30; Average Outdoor Temp., 4 . 40 C 
376 51 . 7 1253 1099 24 10 
377 52.2 InS· 1680 37 .. 
379 52. 6 14.06 1223 27 9 
383 53.5 1790 1543 33 10 
387 54 . 9 1944 1647 35 9 
388 55.3 1906 1615 34 19 
392 55.3 2078 1761 38 18 
394 55.3 2002 1697 36 6 
402 54.." 2021 IT27 37 7 
4011 56 . 7 2251 187:! 40 10 
407 57.! 2059 1701 36 14 
4.16 :>I..'" 1906 1629 ~ 18 
172 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Dorset Female #1370, born Janusry 2?, 1930 Doraet lIele #13?l, born J .. nuery 27. 1930 
Heat Produotion Heat Produotion 
Cal. tar 24 hra. Cal. tor 24 hr •• 
,A.ge lit. Per Per Barn Age Wt. Per Per Barn 
de,._ kg •• Total .... m. kg. temp. days kgs. Total • ... m. kg. temp • 
Yebruary. 1930; Average OUtdoor Tamp. , OoC Februe.ry , 1930 ; Average Outdoor Tamp •• oOC 
17 6.60 526 1469 77 12 17 6.62 532 1298 e2 12 
22 7.n 437 1138 57 25 19 8.62 601 1466 70 12 
23 7.n 552 1438 ?2 27 20 9.07 6el 1566 73 14 
24 8.62 631 1539 7:3 13 21 6.62 628 1532 73 18 
2? 9.07 626 1483 69 16 22 9.07 440 1043 49 24 
28 9.07 670 1588 74 16 23 9.07 684 1621 75 27 
29 9.53 658 1516 69 18 24 9.98 634 1425 64 13 
30 9.53 583 1343 61 7 26 9.98 665 1494 67 18 
31 9.98 720 1618 ?2 12 27 10.4 722 1583 69 14 
32 9.98 60 5 1360 51 13 Z8 10.9 756 16H 69 16 
29 11.:1 682 1427 60 18 
Marolt, 1930 ; Average Outdoor Temp., 4.40C :lO 11.8 665 1360 56 7 
31 11. 3 787 1646 70 
33 10.4 667 146:1 64 12 32 11.8 758 1550 64 1:1 
34 10.7 691 1499 65 5 a 
35 10.9 703 1505 64 13 Maroh. 1930; Avere~e Outdoor Tem~., 4.4 C 
36 11.3 n5 1496 63 14 
37 11.8 74.6 1526 63 15 33 11.8 734 1501 62 11 
39 12.3 653 12 78 53 10 54 12. 0 775 1535 65 4 
40 12.3 749 1466 6 1 9 35 12.5 865 1678 69 13 
41 12 .5 739 1432 59 11 36 12 .9 635 1567 6 ~ 14 
4:1 12 .7 821 1575 65 11 37 13.6 936 1753 69 15 
44 12 . 7 838 1508 66 16 39 14.1 874 1616 62 10 
46 13.4 857 1614 64 10 40 14. 1 93e 1734 67 9 
47 13.5 790 1488 58 9 41 14.5 92 4 1677 64 10 
50 14 . ;; 780 1429 55 14 4:3 14.5 1051 1926 73 10 
52 15. 4 664 1513 56 9 4, 15. 0 1034 1843 69 8 
55 15.9 926 159:3 58 10 .ole 16. :3 1102 1666 66 10 
58 15.1 690 1518 55 7 4 7 16.6 10 :;8 1756 5~ 9 
60 16 . 8 996 1662 59 6 41; 16.3 1111 1883 68 15 
62 17.7 941 1527 5:3 8 50 15.8 938 1566 56 12 
63 18.1 1094 1750 50 10 52 16.1 11:35 1816 63 9 
56 le.l 1 0 3~ 16 54 57 11 
58 16 . 6 1126 1776 61 6 
60 20. 4 1315 1965 64 5 
64 16.4 1018 1615 55 11 6:3 20.2 1075 1616 53 10 
67 17.2 926 1523 54 14. 
68 17 . 7 749 1215 42 13 
69 17.7 912 1480 52 16 
?l 17.? 1070 1737 60 7 64 20.4 1128 1686 55 11 
'72 17.9 1142 1638 64 14. 65 20.9 1075 1585 51 12 
73 18.1 1181 1869 65 18 67 20.9 1210 1784 56 13 
"16 18.1 821 1313 45 16 68 20.9 1166 1719 56 14 
69 21.8 1277 1837 59 16 
71 22.2 1253 1782 56 7 
'72 22.5 1229 1738 55 14 
75 22.7 1262 1774 56 17 
76 23.1 1123 1~59 49 18 
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Dorset Female jl~7e, born January 27, 19~0 Dorset Female Bl~97, born February 7, 1930 
Heat Production Heat ProducUon 
Cal. tor 24 brs. Cal. tor 24 hr •• 
Age Wt. Per Per Barn Age Wt. Per Per Barn 
days kg •• Total '.q.lIl. kg. telllp. days kgs. Total sq. Ill. kg. temp. 
Februery, 1930; Average Outdoor Temp_ , OoC February, 1930; Average Outdoor Temp •• OOC 
22 15.0 954 1701 64 6 8 6.80 629 17~7 93 12 
26 15.9 1003 1726 63 16 10 7.71 ~n 1409 70 18 
28 17.2 1061 1745 62 16 11 6.16 4099 12~7 61 2:1 
29 17.7 994 1614 56 16 12 8.16 600 1511 7. 27 
:30 18.1 107:3 1717 59 7 1:3 8.62 672 16~9 78 14 
15 6.62 641 156:1 '140 18 
lIerch, 1930; Average Outdoor Temp., 4.4oC 16 9.07 6~6 1:112 70 16 17 9.53 660 1521 69 16 
33 18.8 1102 1714 59 6 18 9.9B 624 1402 63 18 
34 19.1 1277 1986 67 2 19 9.98 718 1613 72 7 
35 20.0 1130 1710 57 13 20 10.4 631 1384 61 12 
36 20.6 1030 1519 50 14 21 10.4 730 1601 70 12 
37 20.2 1027 1535 51 15 4.4oC 39 20.4 1181 1765 58 10 lIercb, 1930; Average Outdoor Temp., 
40 21.3 1162 1691 55 9 
41 22.5 1147 1613 51 12 22 10.9 799 1711 73 11 
43 23.1' 1219 1693 53 10 23 11.1 648 1370 58 4 
44 23.1 1226 1703 53 8 24 11.3 • 684 1431 61 13 
45 23.6 1265 1738 54 15 25 1l.8 770 1575 65 14 
46 23 .1 1169 1624 51 10 26 1l.S 713 1458 60 15 
47 24.0 1366 1856 57 9 28 12.3 814 1593 66 11 
48 24.0 1188 1614 50 17 29 12.9 770 1464 60 9 
51 25.0 1315 1749 53 5 30 13.4 770 1450 57 9 
59 26.3 1:392 1796 53 6 32 13.8 864 1597 63 10 
62 27.7 1248 1565 45 10 33 13.6 852 1575 62 9 
35 14.5 881 1599 61 10 
36 14.7 9S8 1723 65 9 
37 14.5 815 14131 55 17 
64 28.1 1:354 1681 48 10 39 14.5 878 1593 61 13 
66 29.9 1411 1691 47 12 41 15.4 857 1500 56 10 
69 29.9 1402 1581 47 17 45 16.6 1015 1705 61 10 
72 29.5 1334 1615 45 15 47 17.0 917 1516 54 7 
75 29.9 1531 1835 51 17 49 17.5 1003 1638 57 5 
76 30.4 1505 1848 51 18 51 16.1 914 1462 50 10 
52 18.4 955 1518 52 10 
53 18.8 994 1055 53 11 
Dorset Female 11404, born February 19, 1930 55 19.1 1008 1567 53 12 56 19:3 1056 1629 55 14 
57 19.7 883 1343 45 13 
58 19.5 1056 1619 54 16 
Heat Produotion 61 20.2 1190 1789 59 14 
Cal. for 24 brs. 62 20.4 1200 1793 59 19 
Age Wt. Per Per Bern 64 20.9 1368 2017 65 17 
days kgs. Total s,!.m. kg. temp. 
Dorset Female iill430, born March 5, 1930 
Maroh, 1930; Average Outdoor Temp., 4.40 C 
27 8.16 586 1476 72 1:3 Eeat Production 
28 8.62 588 1434 68 6 Cal. tor 24 hr •• 
29 8.84 550 1322 62 10 Age Wt. Per Per Barn 
3:3 9.53 720 16e8 75 11 day. kgs. Total s,!.m. kg. temp. 
35 9.53 577 1559 ?l 8 
35 9.7:; 653 1484 67 5 Maroh, 1930; Average Outdoor Temp., 4.40 C 
37 10.4 756 1557 73 6 
39 10.9 766 1640 70 8 23 11.3 746 1560 65 6 
40 11.1 730 1543 56 9 25 11.8 756 1565 65 8 
'26 12.0 7:n 1517 63 9 
41 11.3 744 1556 56 14 
42 11.3 811 1696 72 10 27 12.3 758 1536 52 14 
43 11.8 630 1697 70 11 28 12.3 778 15:;6 63 10 
44 11.8 806 1648 68 13 29 12.7 804 1573 63 11 
45 12.3 816 1632 66 13 30 12.7 816 1596 64 13 
47 12.7 943 1645 74 13 31 13.2 828 1589 63 13 
48 13.2 8e2 1635 65 7 32 13.2 782 1500 59 13 
33 13.2 614 1178 47 14 
34 1:3.6 782 1472 58 7 
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VI. RATS 
THE BASAL METABOLISM OF GROWING RATS 
The oxygen consumption of two series of rats has been determined. 
One series received a high, the other a low protein diet. One diet con-
tained 24, the other 12 per cent of caseinl The animals were prepared 
for the me~surements by depriving them of food at least 17 hours be-
fore the determinations were made, and a respiratory quotient of 0.72 
was assumed under these conditions. 
Two methods of feeding were used. One group was fed ad libitum, 
the other was fed so that all rats in a series consumed the same amount 
of food. This latter procedure is designated as the regulated method in 
the tables, and all animals fed in this manner were somewhat under-
nourished. 
The determinations were made with a Benedict-MacLeod metabo-
lism apparatus for rats, though it was modified slightly for our use. 
The formula used to calculate the surface area was that of Lee and 
Clark. 
s = 12.54 WO .60 
1. HEAT PRODUCTION' OF MALE RATS RECEIVIN'G Low PROTEIN' RATION'S 
Body He at Productio n Per 24 Hours in Calories 
Rat Age Weight F eeding 
No. (Days) (Grams) Method Total rer 100 Grams Per M' 
3780 72 92 Ad lib. 15 .72 17 .09 831.4 
225 135 137 Ad lib. 15. 85 11. 57 660 . 3 
227 135 163 Ad lib . 23.25 14.26 872 .3 
226 136 87 Ad lib. 15.35 17.62 838.6 
222 136 133 Reg. 19.53 14.68 828.0 
3934 136 170 Ad lib. 20.25 11. 91 741.1 
221 137 130 Reg. 19 .02 14.63 817.4 
221 149 152 Reg. 18.51 12.18 724.3 
'222 149 156 Reg. 19.41 12.44 747.7 
3550 160 78 Reg. 13.45 17.25 785.9 
355 1 161 125 Reg. 15.07 12.06 663.2 
3550 163 79 Reg. 13. 76 17.42 794.0 
3551 163 114 Reg. 16.90 14.82 785.8 
221 163 165 Reg. 17.33 10 .50 645.7 
222 163 175 Reg. 19.64 11 .22 706 .4 
221 178 184 Reg. 19 . 76 10. 75 689 . 4 
222 178 193 Reg. 20.73 10 . 74 703.1 
221 182 180 Reg. 20 . 76 11.53 734.0 
222 182 192 Reg. 26.87 13.99 914.0 
3717 186 176 Ad lib. 25 . 55 14.52 915.8 
3716 186 200 Ad lib. 25.03 12.52 830.8 
3715 187 218 Ad lib . 25.75 11. 81 811. 7 
3550 193 115 Reg. 14.14 12 . 29 654.2 
355 1 193 156 Reg. 20.77 13.32 800 . 5 
273 200 110 Ad lib. 17.15 15.60 g15.0 
3718 201 198 Ad lib. 24.87 12.63 830.7 
3715 201 210 Ad lib. 28.60 13 .62 922.7 
3550 203 125 Reg. 16.78 13 .42 738.4 
3551 203 172 Reg. 24.79 14.41 900 . 7 
221 206 206 Reg. 21. 02 10.21 685.6 
222 206 207 Reg. 22.36 10.80 726.9 
255 221 168 Ad lib. 24.52 14.59 903.5 
254 221 194 Ad lib. 25.58 13.19 864.5 
3550 231 148 Reg. 16.69 11 .28 663.7 
355 1 231 196 Reg. 23.34 11. 91 784.0 
3607 235 208 Ad lib. 25.32 12.18 82 1.0 
3606 240 190 Ad lib. 27.07 14.25 926.6 
3607 240 202 Ad lib. 28.64 14 .18 945.2 
3341 307 168 Ad lib. 22 . 29 13.27 821.6 
3339 307 182 Ad lib. 28.43 15.62 998.5 
3341 314 172 Ad lib. 19.26 11. 20 699.8 
3339 314 176 Ad lib. 23.86 13 .56 855.1 
The heat va lue of oxygen at an R. Q. of 0.72 is taken as 4.711 calories per liter. 
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II. HEAT PRODUCTION OF MALE RATS RECEIVING HIGH PROTEIN RATIONS 
Body Heat Prod uction Per 24 Hours in Calories 
Rat Age Weight Feeding 
No. (Days) (Grams) Method Total Per 100 Grams Per M' 
390 67 156 Ad lib. 23.93 15.34 922.1 
3802 69 133 Ad lib. 21.01 15.79 890.9 
356 72 158 Ad lib. 24.15 15.29 923.4 
224 136 163 Reg. 20.19 12.38 757.7 
232 136 200 Ad lib. 30.41 15 .20 1008.5 
223 137 157 Reg. 18.01 11. 47 691.5 
223 149 163 Reg. 15.87 9.74 595.7 
224 149 184 Reg. 18.28 9.94 638.0 
3552 159 151 Reg. 18.02 11. 93 707.8 
3545 161 150 Reg. 16 .59 11.06 654.2 
3552 163 147 Reg. 16 .09 10.95 642.8 
3545 163 150 Reg. 13.92 9.28 549.0 
223 163 181 Reg. 20.03 11. 07 705. 9 
224 163 196 Reg. 20.44 10.43 687.1 
3786 170 196 Ad lib. 24. II 12.30 810.0 
223 178 200 Reg. 22.32 11. 16 740.1 
224 178 211 Reg. 19.21 9.11 617 .5 
223 182 200 Reg. 22.33 11.17 740.7 
224 182 218 Reg. 24.47 11. 23 771.5 
3719 186 140 Ad lib. 21. 72 15.51 893.8 
3721 186 252 Ad lib. 30.16 11.97 871.6 
3720 187 226 Ad lib. 25.31 11.20 780.8 
3552 193 190 Reg. 18.52 9.75 633.7 
3545 193 196 Reg. 17.42 8.89 585 . 2 
3722 201 238 Ad lib. 30.11 12 .65 900.3 
3552 203 205 Reg. 23.61 11.46 772.2 
3545 203 205 Reg. 22.27 10.86 728.5 
223 206 220 Reg. 24.30 11.05 762.0 
224 206 242 Reg. 25.97 10.74 768.9 
256 221 255 Ad lib. 28.98 11 .36 831.4 
3545 231 228 Reg. 22 .13 9.70 679.0 
3552 231 229 Reg. 25.68 11. 22 786.1 
3608 235 266 Ad lib. 34.09 12.82 953.8 
3612 240 242 Ad lib. 30.04 12.41 888.4 
3608 240 260 Ad lib. 30.83 11.86 868.8 
3342 307 240 Ad lib. 28.33 11.80 842 . 8 
3343 307 249 Ad lib. 28.94 11.62 842.3 
3342 314 232 Ad lib. 27.17 11. 71 825.0 
3343 314 242 Ad lib. 25.92 10.71 767.3 
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VII. CHICKENS 
MANAGEMENT AND FEEDING 
For the first eight weeks the chicks are hopper-fed an all-mash 
ration of the following formula: 
Yellow CornmeaL ______________________ 50 Pounds 
Bran _________________________________ 15Pounds 
Wheat Shorts __________________________ 15 Pounds 
Dried Skim MiIL ______________________ 15 Pounds 
Bone MeaL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 Pounds 
SaIL _________________________________ 1 Pound 
This ration is fed ad libituim: 
At the age of eight weeks following changes in the ration are made: 
Cracked yellow corn is kept before the chicks all the time, together 
with a mash of the following formula: 
Yellow Corn MeaL _____________________ 27 Pounds 
Bran __________________________________ 27 Pounds 
Shorts ________________________________ 27 Pounds 
Meat Scraps ___________________________ l0 Pounds 
"pried Mille _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 Pound,:; 
Bone MeaL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 Pounds 
Salt __________________________________ 1 Pound 
When the pullets are transferred to laying quarters the regular 
laying rations are fed which are as follows: 
For scratch feed: Yellow Corn, 10 pounds; Oats, 5 pounds; together 
with a laying mash of the following mixture: 
Bran _________________________________ 25Pounds 
Shorts ________________________________ 25 Pounds 
Yellow Corn MeaL ____________________ 25 Pounds 
Dried MiIL ___________________________ 5 Pounds 
Meat Scraps ___________________________ 18 Pounds 
Salt _______ ~ __________________________ 1 Pound 
In order to maintain strict sanitation the brooder houses are 
equipped with floors of hardware cloth and out-door-runs of wire are 
provided. 
ENERGY METABOLISM 
The energy metabolism data for chickens follows on pages 178 
and 179. 
178 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Group #1, Rhode roland Red., Group #1, White Leghorns, 
Hatohsd February 20, 19~0 Hetohed February 20, 1930 
Eeat Produotlon Heat Production 
Ave. Cal. for 24 hro. Chloka Ave. Cel. for 24 hr •• Chloks 
Age lit. Per 1n Age Wt. Per In 
daya gIns. Total kg. Chamber days gIns. Total kg. Chamber 
11 6~.2 213 169 20 
12 70.2 190 135 20 
13 ?l.0 238 166 20 
11 57.4- 171 166 18 14 74.3 291 195 20 
12 65.~ 161 145 17 16 68.0 271 154 20 
13 66.1 195 164 18 18 95.9 322 168 20 
14 6'1.1 275 205 20 19 102 ~78 195 19 
15 69.4. 221 166 19 20 102 220 216 10 
16 75.5 199 H,6 16 21 123 246 200 10 
17 76.1 260 190 18 23 135 369 273 10 
18 69.5 222 166 15 25 153 293 240 8 
19 86.6 ~12 240 15 28 175 229 164 8 
20 66.4 268 190 16 29 198 265 168 8 
21 n.3 ~11 210 16 30 206 146 142 5 
22 116 257 222 10 31 211 248 234 5 
23 119 281 2~6 10 32 225 151 134 5 
24 125 265 212 10 34 252 262 208 5 
25 141 186 165 8 36 285 169 150 4 
28 151 2~3 193 8 37 285 118 104 4 
29 164, 234 179 8 38 ~02 164 136 4 
30 198 158 159 5 39 275 207 186 4 
:n 200 138 138 5 40 285 175 ' 154 4 
32 225 201 178 5 41 ~10 ~OO 242 4 
~4 250 256 20:1 5 42 355 ~05 215 4 
35 270 244 181 5 44 375 212 141 4 
3'1 3C5 155 1~5 <4. 49 416 149 119 3 
38 315 226 179 4. 51 413 160 129 ~ 
311 325 218 166 4 5~ 465 162 167 2 
40 342 242 177 <4. 54 515 130 126 2 
U ~70 229 155 4 55 550 154 140 2 
4.3 375 206 139 4. 56 500 1:36 136 2 
43 400 266 166 4 
44 391 306 197 -I. Group #2, Wh1te Rook., 
49 435 162 139 3 
·Hatched March 1, 
51 466 201 138 ~ 
19~0 
53 551 200 lSZ 2 Heat Production 
5-1. 621 177 H3 2 Ave. Cal. for 24 hr •• Chicks 
50 665 216 162 2 Age lit. Per In 
05 650 199 153 2 days ginS. Total kg. Chamber 
2 37.0 134 161 20 
Group #2, Rhode Island Reds, :3 34.2 62 120 20 
4 36.2 114 157 20 
Hatched March 1, 1930 :; 43.2 74 86 20 
Heat Production 6 45.0 86 96 20 
Ave. Cal. for 24 hr •• Chi oks 7 52.0 155 148 20 
Age Wt. Per in II 62.0 226 162 20 
days gms. Total kg. Chamber 10 61.5 169 154 20 
3 36.4 114 157 20 12 77.2 245 159 20 
4 36.7 97 125 20 13 66.2 286 166 20 
5 40.0 81 101 20 14 97.4 363 166 20 
6 46.7 176 168 20 15 104 362 173 20 
8 58.:3 247 211 20 16 116 222 191 10 
9 59.5 195 164 20 16 141 308 218 10 
10 59.0 191 162 20 21 139 256 184 10 
12 77.5 257 166 20 22 150 222 185 6 
13 83.8 287 171 20 23 161 149 137 6 
14 91.6 361 197 20 24 190 177 155 6 
15 96.2 277 144 20 25 207 234 169 6 
16 107 216 202 10 26 213 246 104 6 
17 115 245 213 10 27 226 233 171 6 
21 140 265 204 10 29 262 229 175 5 
22 166 215 162 6 30 260 197 141 5 
2~ 160 144 149 6 32 294 269 163 5 
24 169 177 174 6 35 344 266 155 5 
25 161 190 174 6 36 330 271 205 4 
26 196 251 213 6 40 360 287 169 <4. 
27 205 247 201 5 <4.5 403 201 165 
3 
28 216 198 152 6 46 400 246 169 ~ 
30 250 202 162 5 49 503 2<4.6 163 :3 
31 256 244 169 0 
32 250 234 167 5 
33 266 Z43 170 5 
35 302 261 173 5 
36 292 273 233 4 
40 3-1.7 322 232 4 
42 342 253 185 4 
44 403 235 194 3 
46 353 151 142 3 
48 446 268 200 3 
49 .33 251 193 :3 
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Group #3, White Leghorns, Hatched Maroh 7, 1930 
Heat Production 
Ave. Cal. tor 24 brs. Chicks Age Wt. Per in days gInS. Total kg. Chamber 
4 35.2 86 122 20 5 39.7 124 156 20 
I) 39.7 130 164 20 7 44.2 131 148 20 
8 49.7 178 179 20 
9 51.1 263 258 20 10 54.0 284 263 20 
13 63.5 196 192 16 14 71.5 193 169 16 15 77.0 218 177 16 16 72.6 212 183 16 17 84.0 211 251 1(\ 
18 86.2 182 211 10 19 102 212 208 10 20 107 253 236 10 21 109 241 221 10 23 130 321 247 10 24 144 441 306 10 29 237 341 179 8 38 270 286 212 5 40 272 288 212 5 41 274 231 169 5 
po ASTING DATA 
Rhode Island Red Hen, April, 1930 
Beat Produotion 
Cal. tor 24 hrs. 
Fast Wt. Per 
Time Days kgs. Total kg. 
6 P.M. 1 2.40 101 42 
4 A.M. 2 2.40 120 50 
6 P.M. .. 2.36 108 46 
4 A.M. 3 2.36 84 36 
8 ",.M. 
" 
2.36 87 37 
4 A.M. 4 2.31 73 32 
6 P.M. .. 2.27 55 24: 
4 A.M. 5 2.27 95 42 
'1 P.M. .. 2.27 73 32 
5 P.M. 6 2.22 52 23 
6 P.M. 
" 
2.22 51 23 
7 P.M. 7 2.18 7'1 35 
4 A.M. 8 2.18 61 28 
6 P.M. 9 2.18 43 20 
4 A.M. 10 "2.1.6 53 24-
6 P.M. l! 2.09 33 16 
4 A.M. 12 2.09 52 25 
'1 P.M. 13 2.04 36 18 
4 A.M. 14 2.04 86 42 
'1 P.M. 
" 
2.04 35 17 
4: A.M. 15 2.04 31 15 
Note that P.M. values are lower thst the A.M. values. 
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VIII. SPECIAL EXPERIMENTS 
182 MISSOURI AGRICULTURAL EXPERIMENT STATION 
1. COMPARISON OF LYING J.ND STANDING 
MET.l.BOLISM IN DAIRY CALVES 
Weight Met/doy 
;:"'lr Kg. D.ete Ly1ng Ste.n41ng 
S2~ F 152 2/14/30 5894 6618 
822 F 16. 2/14/30 6'730 82?5 
818 F 106 2/9/29 4310 ,,8'7? 
107 2/12/29 421< 530. 
140 2/29/29 5213 5480 
147 4/4/29 4709 5131 
151 4/14/29 4234 5059 
153 2/20/29 4133 5256 
165 4/29/29 5208 5029 
2?9 M 127 2/13/29 4570 5386 
129 2/18/29 4920 5290 
192 2/17/29 '7498 6802 
42'7 F 78.5 2/8/29 3563 44'78 
79.9 3605 4186 
81.6 2/12/29 3946 4258 
140 3/26/29 37 58 3913 
H. 3/30/29 206? 2291 
123.5 4/14/29 4925 5136 
819 F 101.6 3/3C/29 206C 2163 
112 4/10/29 22321 2511 
114 4/1? /29 4594: 5011 
121 4/24/29 4848 5021 
820 F 92 4/3/29 4330 5198 
94.8 2/8/29 4589 5002 
106 4/21/29 4214 4814 
590 F 90 4/2/29 3?01 4le6 
98 4/6/29 3706 ~994 
103 4/21/29 40C6 4402 5n F 5? 4/12/29 2410 2554-
57,6 4/113/29 2347 2467 
59 4/22/29 3413 3840 
82J.. F 52.6 4/2/29 2299 2880 
55.6 4/6/29 2698 3302 
58.3 4/9/29 2904 3091 
61 4/15/29 2914 3043 
63 4/18/29 2496 3110 
156 M 25.9 4/1/29 
INFLUENCE OF 
~ESTn:G PERIODS ON 1.'ETAEOLISM OF DAIRY CALF. 
Time Cal/sq.m./d8Y 
3: 50 F.I;'. 
6: 00 F .!.~. 
1920 
1853 
1853 
1786 
1824 
2083 
19,,4 
2102 
19?3 
198? 
1858 
1858 
2098 
'J..ersey Feme.leo#828, 38.6 kgs., 1.8 ~!onths. Pulse S6, 
;aern Temp. 11 C., 2/9/30. 
INFLUENCE OF SP.J,VIIlG OF MUZZLE J.ND 
SPECIJ.L ElP!RIMI!NT 
Be;:!!:; ~;ma~!Z1'e~;~a;:~~:~o 1~~a~~~~8 
" o~ !!ea t Pro due lion D1 fterence Cal. tor 24 hra. 
11 J.g. 'IU. Per Per Barn Pula& 
23 day" kg_. Total Iq.=.. kg. cemp. ra'. 
13 Ly1.0.8 W.eia'bo11l1D 26 
5 256 152 5894 2358 39 '2 9 
19 Standing Wetabolism 11 
Ie 256 152 6518 2e07 43 12 15 
9 
1 ? 
26 
16 SacIAL EXPERIMENT 
9 Relation or Lyln~ Metebol1em to Standing 
12 Jeraoy Female #822, February 14, 1930 
11 
4 
5 H.~t Pro!1uotloD 12 Cal. tor 24. bra. 9 Age Wt. Per Per Barn Pulse 
4 deye k88. Totel eq.m. kg. temp. rote 20 
9 LylDg Jletabol1em. 
I. 
13 299 164 
8 
6130 257g. 41 68 
9 Stacding MetaboUsm 
6 
5 299 164 e2?~ 31 ?O 50 as 
13 
25 
22 
:; 
5 
25 
INl!'LUENCE OF S}llV1NG OF L~ZZLE AND 
OF DttRATION OF REST FERIOD ON llETJlBOLISM OF FIG. 
Eetore ShaVing After Shsvlcg 
Time 
2: 10 P.M. 
2: 30 P.M. 
2: 50 P.M. 
3: 10 f'.1l. 
Col/oq.m./aay Time Col/.q.m./dar 
1878 4:20 P.M. 
1685 4:40 P.\(. 
1,,90 4: 55 P.M. 
1924 5 : 15 P.ll. 
SFECIJ.L I:XPERI!.IJlNT 
aeret'ord Female ,SlO, ),faron S, 1930 
Reletlon or Ly1ng Me'teboliam to Stand1Dg 
1995 
1861 
1825 
1?43 
OF DUIUTION OF REST FERIOD ON METABOLISM OF BEEF CALF. Heat Production 
Ca l. t'or 24 hrs. 
Time 
Bet'ore Shaving 
C.1/.q.m./aay 
9:50 A.M. 2649 
2593 
218? 
2632 
2682 
2154 
2248 10: 55 A.M. 
Time 
A.fter Shaving 
Cal/sq.ln./doy 
3: 35 P.U. 2695 
2529 
2295 
2009 
2490 
3115 
2490 4: 40 F.M. 
Time ot' A.8" 
Reoord day. 
11: OO'-.J.!. 445 
Wt. 
kg l5. 
328 
Total 
8237 
9350 
7949 
?258 
Per Per Earn 
eq.m. kg. temp. 
246a 25 8 
2799 29 
2380 24 
2113 22 
.lverage Lying MetabOlism: 8199 
328 8102 2426 25 
7642 2288 23 
7795 2334 24 
8045 2409 25 10: OOA.~. 
8986 2690 27 
9427 2822 29 
10272 3O?5 31 
9734 2914 ·30 
8506 2547 2a 
9178 2"8 28 
8294 2483 25 ll:OOA.J.!. 
Average StlJld,1ng 'Met.bo11.1I.: 872& 
Pule. 
rate 
?2 
?2 
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IMPORTANT CORRECTIONS 
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1. Figures 35 and 36, the charts are interchanged. 
2. Pages 53 and 54, in place of creatinine nitrogen and cre-
atine nitrogen read creatinine and creatine. Fig. 34a, axis 
of ordinates, read creatinine in place of creatine nitrogen. 
Legend 34b, read creatine in place of creatinine. 
3. Page 67, fourth paragraph from top, read Francis in place 
of Francois. 
4. Page 68, top line, in place of 600 calories, read 600 calories 
per hour. 
5. Page 183, second paragraph from top, read Krogh's 111 
place of Krough's. 
